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Excel·lentíssim i Magnífic Rector,
Il·lustríssims Vicerectors i Vicerectores,





És per a mi un gran honor que l’Escola d’Enginyeria i el seu direc-
tor m’hagin confiat l’apadrinament del nou doctor honoris causa de 
la Universitat Autònoma de Barcelona, el professor Tatsuo Itoh, i 
encara més com a primer doctor honoris causa impulsat per l’Escola. 
El professor Itoh reuneix unes qualitats científiques i tècniques, una 
trajectòria acadèmica, de recerca i de transferència, i uns valors que el 
fan mereixedor d’aquesta altíssima distinció, i em permeto expressar 
en nom de l’Escola d’Enginyeria la gran satisfacció que representa que 
la UAB proclami doctor honoris causa tan il·lustre enginyer i científic, 
com dic, el primer promogut per l’Escola.
Tatsuo Itoh és actualment Distinguished Professor and Northrop Grum-
man Endowed Chair in Electrical Engineering de la Universitat de 
Califòrnia a Los Angeles (UCLA), on imparteix docència i porta a 
terme una intensa activitat de recerca en el camp de l’enginyeria de 
radiofreqüència i microones, i de les telecomunicacions en general. 
Tasuo Itoh va obtenir la llicenciatura i el màster d’Enginyeria Elèc-
trica a la Universitat Nacional de Yokohama (Japó) el 1964 i el 1966, 
5
HONORIS TATSUO ITOH.indd   5 6/10/15   13:05
respectivament. Només tres anys després (1969) es va doctorar per la 
Universitat d’Illinois a Urbana-Champaign (EUA), amb la tesi titulada 
Sub-Optical Resonators with Grating Mirrors, sota la direcció del pro-
fessor Raj Mittra (una altra icona i investigador prolífic en aquest camp). 
El que Tatsuo Itoh va definir com a «desert rural», referint-se a l’ambient 
d’assossec de la Universitat d’Illinois, li va permetre de concentrar-se en 
les seves activitats de recerca, i ja com a postdoc després de 1969 i amb 
col·laboració amb Raj Mittra, va generar un elevat nombre d’articles 
científics sobre tècniques d’anàlisi de línies de transmissió fins al 1976. 
Entre aquests treballs de referència, destaquen les seves aportacions a 
l’anàlisi i caracterització de la dispersió a alta freqüència en línies de 
transmissió mitjançant tècniques basades en el domini espectral. 
Després de passar per l’Stanford Research Institute, on va treballar en 
circuits actius (amplificadors en banda C per a enllaços de microones) 
i per la Universitat de Kentucky (on va reprendre les seves activitats 
orientades a l’anàlisi de línies de transmissió), l’any 1978 va obtenir 
una plaça de professor associat a la Universitat de Texas a Austin, i tres 
anys més tard es va convertir en catedràtic. En aquesta universitat va 
ser on Tatsuo Itoh va fer l’enlairament més important de la seva carrera 
com a investigador, treballant principalment en circuits integrats de 
microones i ones mil·limètriques, i en rebre un important finançament 
a través del programa JSEP (Joint Services Electronics Program), fun-
dat l’any 1946 per l’Office of Naval Research, l’Army Signal Corps i 
l’Air Force dels Estats Units, per donar suport a universitats i grups de 
recerca d’excel·lència en diverses disciplines. Durant la seva estada a la 
Universitat de Texas a Austin va publicar prop de noranta articles i va 
supervisar més de vint estudiants de doctorat. A més, entre 1982 i 1985 
va ser director de la revista de referència en enginyeria de microones 
IEEE Transactions on Microwave Theory and Techniques (revista en 
la qual ha publicat més de 230 articles), i l’any 1990 va ser president de 
l’IEEE Microwave Theory and Techniques Society, una de les societats 
del centenari Institute of Electrical and Electronics Engineers (IEEE), 
fundat el 1884 per personatges tan il·lustres com Thomas Alva Edison 
o Alexander Graham Bell (actualment té més de 425.000 membres 
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i és l’associació professional més gran del món orientada al progrés 
tecnològic i la innovació per al benefici de la humanitat).
L’any 1991 Tatsuo Itoh es va traslladar a la Universitat de Califòrnia a 
Los Angeles (UCLA), en part per motius professionals i en bona part 
també per motius personals, ja que la seva família residia a Califòrnia, 
lluny, per tant, de la texana Austin. En aquesta universitat Tatsuo Itoh va 
consolidar el mite de treballador infatigable (pràcticament vivia, si més 
no els primers anys, al seu despatx de la Universitat). Aquell mateix any 
(1991) va sortir a la llum el primer número de la nova revista d’articles 
de format curt (Letters) de la IEEE Microwaves Theory and Techniques 
Society. El nom de la nova revista, de la qual el professor Itoh va ser 
el primer director (1991-1994), IEEE Microwaves and Guided Wave 
Letters, va ser modificat l’any 2001 pel nom actual, IEEE Microwave 
and Wireless Components Letters. Vull fer esment que aquesta revista 
concedeix anualment el Premi Tatsuo Itoh al millor treball publicat, 
en honor de qui en va ser el primer director. 
Ja essent un científic i enginyer molt reconegut internacionalment, 
Tatsuo Itoh va liderar a l’UCLA una intensíssima activitat de recerca 
en diversos camps (antenes actives, components superconductors de 
microones, mètodes analítics, etc.), però val la pena de destacar l’interès 
que va mostrar pel llavors camp emergent (cap a mitjan anys noranta) 
dels anomenats photonic bandgaps (PBG), en part influenciat per un 
dels pioners en aquest camp, Eli Yablonovith, que en aquell moment 
era professor del Departament d’Enginyeria Elèctrica i Electrònica de 
l’UCLA. A Tatsuo Itoh i al seu equip investigador es deuen els tre-
balls pioners relatius a l’aplicació de les PBG en circuits de microones 
(passius i actius), antenes i superfícies selectives en freqüència. Els 
treballs d’Itoh sobre PBG, i en particular el fet que combinant circuits 
de microones amb estructures PBG es poguessin obtenir millors pres-
tacions en components de comunicacions (eliminació d’espuris, millora 
de l’eficiència en dispositius actius i reducció de dimensions, entre 
d’altres), van atreure molts investigadors, entre ells qui us parla, veient 
les possibilitats d’aquestes noves estructures PBG, també anomenades 
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cristalls fotònics per la seva similitud amb els cristalls semiconductors i 
la seva capacitat de produir bandes prohibides de freqüència (d’energia 
en semiconductors), com a conseqüència del conegut efecte Bragg, 
derivat de la periodicitat. 
A la segona meitat dels noranta i primers anys del nou mil·lenni, els 
cristalls fotònics i la seva aplicació en circuits de microones van esde-
venir sens dubte un dels temes més emergents i «calents» dins del camp 
de l’enginyeria de microones. Però ben aviat els cristalls fotònics, o 
PBG, van quedat apantallats pel que avui dia es coneix amb el nom de 
big bang, o explosió, dels anomenats metamaterials, que es va produir 
l’any 2000. L’any 1968, el científic de l’antiga Unió Soviètica Víctor 
Veselago va estudiar les hipotètiques propietats electromagnètiques que 
tindrien (en cas que existissin a la natura) substàncies amb permeabilitat 
i permitivitat simultàniament negatives, i va concloure que haurien de 
presentar un índex de refracció negatiu, haurien de suportar la propa-
gació d’ones de retrocés (fenomen contraintuïtiu, pel qual els fronts 
d’ona es propaguen en direcció contrària a la propagació de l’energia) 
i certs fenòmens com la radiació Cerenkov o l’efecte Doppler s’haurien 
d’invertir en aquests hipotètics medis. Malgrat aquestes propietats inè-
dites i exòtiques, el treball de Veselago va passar inadvertit durant més 
de trenta anys per la inexistència d’aquest medis a la natura. Però l’any 
2000, el grup del professor David Smith, de la Universitat de Califòrnia 
a San Diego (UCSD), va proposar la primera estructura artificial amb 
permeabilitat i permitivitat simultàniament negatives, utilitzant anells 
metàl·lics gravats sobre substrats dielèctrics i pals metàl·lics. Aquest 
treball va suposar l’inici d’una intensa activitat de recerca a escala 
mundial sobre el que avui dia coneixem amb el nom de metamaterials. 
Aquests medis artificials presenten propietats electromagnètiques que 
es poden controlar a voluntat (fins a cert punt, és clar) estructurant-los 
de manera adient. De fet, es poden aconseguir efectes i propietats que 
no es poden assolir en medis naturals coneguts, com la ja mencionada 
refracció negativa, demostrada experimentalment el 2001 pel grup de 
David Smith (treball publicat a la revista Science), o la invisibilitat, 
basada en el guiatge punt a punt de la radiació electromagnètica, i 
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demostrada experimentalment per primer cop l’any 2006 (encara que 
en condicions molt específiques i a freqüències de microones), en un 
altre treball publicat a Science. 
Atès que les primeres estructures metamaterials es van implemen-
tar amb elements metàl·lics gravats sobre substrats dielèctrics, de la 
mateixa manera que s’implementen molts circuits de comunicacions 
en tecnologia plana, sembla obvi plantejar-se si les propietats úniques 
dels metamaterials es podrien aplicar al camp de la radiofreqüència i 
de les microones per millorar les prestacions en circuits de comuni-
cacions, o bé per obtenir noves funcionalitats. El temps ha demostrat 
que sí, encara que hem de reconèixer el mèrit d’aquells que a principis 
del 2000 van fer-se tal plantejament, realment no gens obvi, ans tot el 
contrari, i van proposar els primers metamaterials unidimensionals en 
tecnologia plana, o línies de transmissió metamaterial, entre ells Tatsuo 
Itoh i el seu col·laborador, acabat d’arribar a l’UCLA, Christophe Caloz 
(actualment professor a l’Escola Politècnica de Montreal). Els treballs 
seminals d’Itoh i Caloz sobre línies de transmissió metamaterial, i 
també de George Eleftheriades (de la Universitat de Toronto) i del ja 
desaparegut Arthur Oliner (figura indiscutible en tecnologia de micro-
ones i investigador de referència en el camp de les antenes basades en 
ones leaky) han inspirat molts grups de recerca, i en particular el grup 
que jo mateix dirigeixo (CIMITEC), que només un any després que 
sortissin a la llum els treballs d’Itoh-Caloz, Eleftheriades i Oliner, va 
proposar una estratègia alternativa per a la implementació de línies de 
transmissió artificials basades en metamaterials. Em refereixo al model 
ressonant, inspirat també en les primeres estructures metamaterials 
proposades per Smith, i especialment útil per a la implementació de 
filtres de microones, entre altres circuits de comunicacions. 
Les contribucions d’Itoh en el camp dels circuits de microones basats o 
inspirats en metamaterials són impressionants. Moltes estan recollides 
en el seu llibre de referència de l’editorial John Wiley (coescrit amb 
Caloz), titulat Electromagnetic Metamaterials: Transmission Line 
Theory and Microwave Applications. La particularitat de les línies de 
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transmissió metamaterial és el fet que, gràcies a la presència d’elements 
reactius, es pot controlar la impedància característica de la línia i la 
constant de fase (o dispersió), els paràmetres fonamentals en el disseny 
de circuits basats en paràmetres distribuïts, més enllà de com es pot fer 
en línies de transmissió ordinàries. D’aquesta manera, la flexibilitat de 
disseny que proporcionen aquestes línies artificials permet el disseny 
de circuits de radiofreqüència/microones sobre la base del que avui dia 
s’anomena enginyeria de dispersió. Components amb amplada de banda 
eixamplada, circuits multibanda i multifuncionals, acobladors d’altes 
prestacions, antenes amb ones leaky amb capacitat d’escombratge enda-
vant i endarrere, nous components actius, i l’aplicació de conceptes de 
metamaterials en tecnologies avançades (p. e., guies d’ona integrades 
en substrat o dispositius de THz) són només algunes de les nombroses 
aportacions fetes per Itoh i els seus col·laboradors en el camp dels meta-
materials. Podem dir que els treballs de Tatsuo Itoh han obert el camí a 
una nova manera de concebre el disseny de circuits de comunicacions, 
on els elements constitutius clàssics (línies de transmissió ordinàries) 
són substituïts per línies artificials inspirades en metamaterials, i que 
és possible aconseguir prestacions i funcionalitats impensables fa uns 
anys gràcies a la flexibilitat i a les propietats úniques i singulars dels 
metamaterials. Els seus treballs recents apareixen entre les citacions 
de qualsevol publicació relacionada amb aquest camp.
El professor Tatsuo Itoh és probablement l’enginyer i científic en actiu 
més rellevant i influent en el camp de l’enginyeria de radiofreqüència/
microones en l’actualitat. Amb més de quaranta-cinc anys de carrera 
i de dedicació exhaustiva a la recerca, transferència de coneixement i 
formació, i havent fet contribucions i aportacions científiques extraor-
dinàries, que han suposat un avenç clar en l’estat de l’art, Tatsuo Itoh 
s’ha convertit en un referent internacional per a qualsevol enginyer, 
científic, estudiant de postgrau o acadèmic dedicat a l’enginyeria de 
radiofreqüència/microones i a les comunicacions en general. Tatsuo 
Itoh es troba avui plenament actiu. Assisteix als congressos més impor-
tants del camp, on les seves presentacions (o les dels seus estudiants 
i col·laboradors) sempre desperten un gran interès, i publica desenes 
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d’articles científics per any en les revistes més importants de l’àrea de 
recerca. Vull destacar que Tatsuo Itoh sempre ha respost positivament 
a les meves propostes de participar en diversos esdeveniments cien-
tífics sobre metamaterials, molts d’ells organitzats per mi mateix, de 
tal manera que ha contribuït a fer conèixer a la comunitat científica la 
potencialitat dels metamaterials en el camp de les comunicacions, així 
com també a la visibilitat i internacionalització del grup de recerca que 
lidero. De fet, aquest setembre ha obert un workshop organitzat per mi 
a París, dins l’European Microwave Week, que li ha implicat viatjar a 
Europa dues vegades en poc més d’un mes, amb un viatge al Japó entre 
mig. El suport a la UAB, a més, s’ha materialitzat acollint postdocs, 
participant en projectes de recerca i en publicacions conjuntes, i amb 
l’elevació al grau de Fellow de l’IEEE de qui us parla. 
El currículum de Tatsuo Itoh és extraordinari: 48 llibres o capítols de 
llibre, més de 440 articles publicats, 880 comunicacions a congressos, 
80 tesis dirigides, 10 patents i un nombre de citacions altíssim per a 
un enginyer (més de 35.000 segons Google Scholar el 8-7-2015, índex 
h = 84). Cal mencionar que molts dels seus deixebles són actualment 
científics molt rellevants i influents en el camp de l’enginyeria de micro-
ones. Tanmateix, el nombre de projectes i contractes de transferència 
i la seva capacitat d’aconseguir recursos evidencien el gran impacte 
acadèmic i el potencial de les seves idees en la generació de productes 
d’interès per a la indústria.
Els premis, les distincions i els honors rebuts per Tatsuo Itoh al llarg 
de la seva carrera professional han estat igualment extraordinaris, i 
són tan nombrosos que no els podem mencionar tots en aquest acte. 
Destaquem-ne, però, algun, com ara l’IEEE Microwave Career Award 
(2011), l’European Microwave Association Outstanding Career Award 
(2009), l’IEEE Millennium Medal (2000) o el Japan Microwave Prize 
(1998). A més, Tatsuo Itoh és membre de la National Academy of 
Engineering dels Estats Units des del 2003, Fellow de l’IEEE des del 
1982, i membre honorari de l’IEEE Microwave Theory and Techniques 
Society des del 1994. 
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Com es pot apreciar, Tatsuo Itoh té un perfil marcadament «IEEE». 
Per a l’Escola d’Enginyeria de la UAB i per a molts dels seus membres 
amb activitat orientada al camp de les tecnologies de la informació i 
les comunicacions (TIC), l’IEEE és un institut cientificotecnològic de 
referència, amb més de 425.000 membres i una llarga història, com 
ja hem comentat abans. L’Escola d’Enginyeria té molts professors i 
investigadors que són membres de l’IEEE i, per tant, el nomenament 
de Tatsuo Itoh com a doctor honoris causa és sens dubte un acte de 
reconeixement molt merescut i coherent.
És per tot això que tinc el plaer, l’honor i el privilegi de demanar al 
Magnífic Rector de la Universitat Autònoma de Barcelona, en nom de 
l’Escola d’Enginyeria, que s’atorgui el grau de doctor honoris causa 
al professor Tatsuo Itoh.
Let me now use few English words to express my acknowledgement 
and gratitude to professor Itoh for many years of endless effort and 
sacrifice dedicated to the profession. Your long and fruitful academic 
and research trajectory has inspired and influenced many people and 
many research groups worldwide, including myself. The microwave 
community is in debt to you for many outstanding contributions to the 
topic of RF/microwave engineering, and I would like to express my 
most sincere gratitude for your support to the activities of my University 
in the field of microwaves. The elevation to the doctor honoris causa 
degree is fully justified, and I am asking my Rector, on behalf of the 
Engineering School, to give you such prestigious degree.
Thank you very much, professor Itoh.
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It is a great honor and ultimate pleasure to receive the title of doctor 
honoris causa from Universitat Autònoma de Barcelona. This degree 
not only provides academic recognition but also intensifies collabo-
rative friendship between us. For the past several years, my research 
group at the University of California Los Angeles (UCLA) has strong 
collaboration effort with UAB research cluster headed by Professor 
Ferran Martín in the area of electronics and wireless communication, 
more specifically applications of metamaterials to be described shortly. 
It is hoped that collaboration would become stronger as this speaker is 
now a part of UAB influence. 
Let us talk about metamaterial. In human history, discovery of new 
materials and improvement of their performance have contributed to 
enhancement of quality of life. Change was often revolutionary. In these 
circumstances, we have used the intrinsic character of the material. 
Metamaterial is not a material in ordinary sense. Metamaterials are 
artificially synthesized structures that exhibit unique electromagnetic 
properties not found in nature. 
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In this talk, we deal with electromagnetic behavior of the so-called left 
handed metamaterial made of unit cells much smaller in size than the 
wavelength. These unit cells, often called the particles, are periodically 
aligned in one, two and three dimensions. Because of such tiny unit 
cells, the realized metamaterials are “homogenized.” 
In general, any natural materials can be characterized by electric 
permittivity (ε) and magnetic permeability (µ) which do not become 
negative simultaneously in nature. If both were negative, the refrac-
tive index also becomes negative. To realize this situation, use of 
metamaterial is needed. The left handed metamaterial is also called 
negative index metamaterial. The light beam obliquely incident at 
the interface from the air to the negative index material refracts in 
the opposite direction as compared to the ordinary case with positive 
parameters. Therefore, the convex lens acts as a diverging device 
and the concave lens becomes a focusing device. A flat lens can 
also be realized in principle. A microwave model of a flat lens is 
shown here. 
In the metamaterial with a negative refractive index, the phase front 
propagates opposite to the signal flow direction. The electric field 
direction, magnetic field direction and the phase propagation direction 
forms a left hand triad, thus called left hand material. 
The concept of negative index material was proposed by a Russian 
scientist Viktor Veselago in 1968 but no experimental verification was 
carried out by David Smith and colleagues at University of California 
San Diego until 2000. There are essentially two different approaches 
in fabrication and realization of left hand (LH) material, resonant 
structure approach and transmission line approach. In the former, 
structures exhibiting negative permittivity and negative permeability 
in narrow frequency ranges are physically combined. Therefore the 
operating range with a negative index is quite narrow. On the other 
hand, the transmission line approach provides wider frequency range 
of operation. 
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This structure can be realized by topologically interchanging the induc-
tive elements and the capacitive elements in the transmission line. 
In reality, however, pure interchange is not possible due to parasitic 
inductive and capacitive elements that remain in existence. Therefore, 
what can be realized is a mixture of the LH and RH (ordinary) elements 
and is termed Composite Right/Left Handed (CRLH) configuration 
which has exhibited remarkable properties and has enlarged range of 
applications. 
It is found that the CRLH is left handed at lower frequencies and right 
handed at higher frequencies. Therefore, at lower frequencies, the phase 
front of the forward signal goes backward and the phase is advanced 
when the signal is traveling forward. At higher frequencies, the wave 
is propagating in a normal way and both the phase front and the signal 
travel in the same direction. The wave phenomena are animated as 
shown. Also, at certain frequencies, the CRLH dispersion curve trav-
erses radiation region that can be used for antennas. 
For passive component applications, a unique feature of the CRLH can 
be used for dispersion engineering in which the CRLH characteristic or 
frequency dependence can be controlled by changing the element values 
in the circuits. Based on this property, several dual-band components 
have been fabricated and tested successfully. 
Your wireless phone needs to deal with radio signals at several dif-
ferent frequencies. Therefore, multi-band components are essential. 
One example to this end by the use of CRLH structure is a dual-band 
coupler (for signal flow control) operating at two arbitrary frequencies, 
typically one in the LH region and another in the RH region. 
Another unique characteristic is the infinite wavelength or zero phase 
phenomenon obtainable at the transition between the LH and RH 
regions. At this point, the field is uniform with zero phase variation 
along the guided wave structure. An in-phase series divider was deve- 
loped in which the phase and amplitude of output branches placed at 
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arbitrary locations are constant. A variant of this structure can be used 
as an infinite-wavelength antenna in which the resonant frequency does 
not depend on the size.
Speaking of the antennas, the leaky wave antenna made of a CRLH 
transmission line is one of the most unique accomplishments in the area 
of transmission line metamaterials. When the input frequency is within 
the radiation region, the CRLH transmission line acts as an antenna. The 
direction of radiation depends on the frequency and is varied over 180 
degrees from the back-fired to the end-fired direction. This full-scan 
capability is difficult or impossible with an ordinary antenna. Full-scan 
capability is needed for radar and direction finding. In the mean time, 
CRLH leaky wave antenna has been demonstrated experimentally up 
to low terahertz (THz) frequencies in conjunction with THz Quantum 
Cascade Laser (QCL). THz spectrum is located between light and 
microwaves and is useful for applications in imaging and security.
Various forms of metamaterial or metamaterial-inspired small antenna 
have been reported including those based on CRLH configuration. The 
size of a resonant type antenna can be made small easily if a negative 
order resonance in the LH region is used. However the insertion loss is 
typically quite high and fundamental limitations of small antenna such 
as narrow band characteristics are dictating. The example shown here 
intends to use coupling of several resonances to enlarge the operating 
bandwidth.
The unique dispersive characteristics of the CRLH structure can be 
utilized in active circuits containing diodes and transistors. In the first 
example, controllable phase characteristics at multiple frequencies are 
used for the output tuner for a high power amplifier which is required to be 
terminated open and short for the even and odd harmonics generated due 
to nonlinear behavior of the active devices. In the conventional approach, 
several tuning circuits are used whereas only one tuner is needed if the 
CRLH is used. The next example is a dual-band millimeter-wave transistor 
oscillator making use of the dual mode resonance of the LH resonator. 
18
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Before concluding, let us present an example of collaborative effort 
between UCLA group and that of Professor Ferran Martín. What is 
illustrated is a photo of a quad-band component developed by the 
complementary experience of the two groups.
In conclusion, it is demonstrated that unconventional left hand proper-
ties of the metamaterials can be realized. Transmission line approach, 
in particular CRLH format, provides many useful and unconventional 
microwave components and structures. It is expected many more to 
follow.
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RH Lenses 
LH Lenses 
RH & LH Lenses 
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Mushrooms (21x10 cells) 
* Entire structure built on εR=10.2 substrate 
f0 =3.79 GHz 
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Anti-parallel Phase / Group Velocities 




























E: Electric field 
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• 1968 : theoretical analysis of hypothetical LH materials by Veselago 
• 1996/9 : introduction of electric (<0) / magnetic (<0) plasmon by Pendry 
• 2000 : experimental demonstration of LH structure by Smith  
• approach:  no simple/rigorous analysis 
 & no design method 
• structures: RESONANT   
 lossy & narrow bandwidth 
 & highly dispersive 
LH definition:  materials with 
  unit-cell <<   effective / macroscopic / homogeneous 
0 and 0 0 and ||   p gn v v     
• approach:  Transmission line analysis 
 & circuit design methods 
• structures: NON-RESONANT   
  low loss & broad bandwidth 
 & moderate dispersion 
“BACKWARD WAVES” 
(e.g. Brillouin, Pierce) 
 CjZ  1
high-pass 
 LjY  1
Resonant Structure Approach Transmission Line Approach 













UNIVERSITY OF CALIFORNIA, LOS ANGELES 
Composite Right / Left-Handed (CRLH) 
Metamaterials 
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CRLH Transmission Line 
In the balanced condition, 
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Passive Components 
   Applications 
Microwave Electronics Lab 
Dual-Band Components, E.g.: Quadrature Hybrid 




• dual-band functionality for an 
  arbitrary pair of frequencies f1, f2 
 
 
• principle: transition freq. (LH-RH) 
  provides DC offset additional degree 
  of freedom with respect to the 
  phase slope 
 
• BW does not become narrower! 
 
• applications in multi-band systems 
• can be extended to many components 
   2131 SS jj 
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NB: Conventional quadrature: 
restricted to odd harmonics 
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2 3 4 5 6
13 Cells, 5 Output Ports
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Leaky Wave Antennas 
Microwave Electronics Lab 
Conventional Planar CRLH Leaky-Wave Antenna 
Interdigital capacitors 





















Main beam  versus  (meas.)







































 /  diagram (meas.)
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Main Beam Radiation25-cell 2-port CRLH LW-TL 

































































































f = 3.1GHz 
θrad = -29°  
f = 3.7GHz 
θrad = +1° 
f = 4.3GHz 
θrad = +30° 
Antenna Configuration 
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Preliminary data: CRLH active antenna demonstration 
Directional beam observed at =-65º 
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Small Antennas 
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0th resonance of the 
inside patch 
+1st and +2nd 
resonances of the 
overall patch  
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Active Circuit Applications 
Microwave Electronics Lab 
CRLH Harmonic Tuning Approach 
f=2.4 GHz P1dB P.A.E 
Class F 24 dBm 63% 
•  Single CRLH-TL for two harmonics (Dispersion Engineering) 
•  Reduced number of stubs leads to: Compact circuit size, Reduced associated 
loss 
+180 deg @f0 
-90 deg @2f0 
-270 deg @3f0 
90 deg @f0 
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Process IBM 90-nm Digital CMOS Process 
Frequency Band 21 GHz and 55 GHz 
Frequency Switching Range (GHz) 34.3 GHz 
Frequency Switching Range (%) 62% of highest oscillation frequency 
Running at 21 GHz Phase Noise @ 1 MHz offset 
(dBC/Hz) -100.8 
Running at 55 GHz Phase Noise @ 1 MHz offset 
(dBC/Hz) -86.7 
VCO-Core Power (mW) 14 
VCO-Core Area 150 µm  60 µm 
Switch On 
Oscillation freq: 21.3GHz 
Phase Noise -100.8 dBC/Hz  
at 1MHz offset 
   
Switch Off 
Oscillation freq: 55.6GHz 
Phase Noise -86.67 dBC/Hz 















A Dual-Band CMOS mm-Wave Oscillator with Left-Handed 
Resonator (RFIC 2009) 
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Collaboration Example 
“Novel fully-planar extended-composite right/left handed 
transmission line based on substrate integrated waveguide for 
multi-band applications,” 42nd European Microwave Conference, 
Oct. 28-Nov. 2, 2012, Amsterdam, The Netherlands, pp.578-581, 
(M. Duran-Sindreu, J. Bonache, F. Martin and T. Itoh). 
Microwave Electronics Lab 
Conclusions 
Metamaterials can exhibit 
unconventional phenomena 
 
CRLH approach can realize many 
such phenomena and can provide 
useful devices up to THz regime 
 
The author is fortunate to have 
encountered with this research area 
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33.   R. B. Wu (Taiwan) Prof. National Taiwan University (8/94-8/95) 
34.   A. Sanada (Japan) (12/94-4/95) 
35.   S. Okubo (Japan) (9/95-1/96) 
36.   J.-T. Kuo (Taiwan) Prof. National Chaio Tung University (8/95-7/96) 
37.   M. Taguchi (Japan) (3/96-9/98) 
38.   H. B. Lee (Korea)* (2/96-2/98) 
39.   R. Coccioli (Italy)* (7/96-12/99) 
40.   R. Goetzfried (Germany) Daimler Chrysler Research (6/95-12/95) 
41.   Y. Qian (China)* (4/96-3/98) 
42.   M. Koshiba (Japan) Prof. Hokkaido University (4/96-5/96) 
43.   T. Shibata (Japan) NTT (2/96-2/97) 
44.   E. Takagi (Japan) Toshiba (8/95-2/97) 
45.   M. Nishida (Japan) Sanyo Electric (8/95-7/96) 
46.   D. Su (China) Assoc. Prof. Beijing Aeronautical University (5/96-5/98) 
47.   H. Arai (Japan) Assoc. Prof. Yokohama National University (3/97-4/97) 
48.   M. Hotta (Japan) Assoc. Prof. Ehime University (4/97-2/98) 
49.   K. Hirose (Japan) Assoc. Prof. Tokyo Denki University (3/98-2/99) 
50.   J.-S. Park (Korea) Assoc. Prof. Soonchunhyang University (3/97-3/99) 
51.   C. Su (Taiwan) (7/97-7/98) 
52.   A. Rennings (Germany) (7/99-1/00) 
53.   Y. Wang* (8/99-10/02) UCLA 
54.   T. Sugiura (Japan) (9/99-7/00) 
55.   H. Nakagawa (Japan) (10/99-9/00) 
56.   B. Cetiner (Cyprus) (11/99-10/01) 
57.   D. Park (Korea) (2/00-1/01) 
58.   C. S. Ha (Korea) (2/00-2/01) 
59.   R. Waterhouse (Australia) (7/00-10/00) 
60.   K. Mori (Japan) (10/00-1/01) 
61.   D. S. Armagan-Sahinkaya (Turkey) (6/01-6/02) 
62.   H. Okabe (Japan) (9/00-8/01) 
63.   T. Iwai (Japan) (9/01-8/02) 
64.   D. Ahn (South Korea) (2/02-2/03) 
65.   G. Kim (Korea) (7/02-8/03) 
66.   Christophe Caloz* (10/00-10/04) Polytech Montreal 
67.   J. I. Choi (Korea) (9/02-8/03) 
68.   A. Sanada (Japan) (9/02-8/03) Yamaguchi University 
69.   A. Hirota (Japan) (6/03-9/03) 
70.   Y. Horii (Japan) (2/04-3/04) 
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71.   Yong Woo Jeong (South Korea) (4/03-3-04) 
72.   Hiroshi Okabe (Japan) (9/01-9/02) 
73.   Chul-Soo Kim (Korea) (3/04-2/05) 
74.   Hak Kevin Choi (South Korea) (9/03-8/04) 
75.   Simon Otto (Germany) (1/04-7/04) 
76.   Delphine Bechevet (France) (6/05-9/05) 
77.   Kevin Leong* (4/04-12/07) 
78.   Dal Ahn (South Korea) (3/03-1/05) 
79.   Wei Yang Wu (Taiwan) (4/05-2/06) 
80.   Tetsuya Ueda (Japan) (3/05-2/06) 
81.   Chao_Hsing Tseng (Taiwan) (8/05-7/06) 
82.   Don Hoon Shin (Korea) (10/05-9/06) 
83.   Naobumi Michishita (Japan) (5/06-4/07) 
84.   Darren Goshi* (1/07-6/08) 
85.   Byung Chul Kim (Korea) (10/06-9/07) 
86.   Young Kim (Korea) (1/07-1/08) 
87.   Kohei Mori (Japan) (9/07-8/08) SONY 
88.   Eisuke Nishiyama (Japan) (10/07-9/08) Saga Universitiy 
89.   Hidetoshi Nakayama (Japan) (3/08-9/08) 
90.   Tzong-Lin Wu (Taiwan) (6/08-9/08) 
91.   Chien-Chung Wang (Taiwan) (10/08-9/09) 
92.   Tao Yang (China) (9/08-9/10) 
93.   Alonso Corona (Mexico) (8/09-7/10) 
94.   Hee Ran Ahn (Korea) (9/09-12/10) 
95.   Taehee Tang (Korea) (8/10-9/11) 
96.   Edgar Colin Beltran (Mexico) (9/10-8/11) INAOE 
97.   Hyeon Cheol Ki (Korea) (1/11-2/12) 
98.   Humberto Lobato-Morales (Mexico) (4/11-1/12) INAOE 
99.   Miguel Duran-Sindreu (Spain) (9/11-3/12) Univ Autonoma de Balcelona 
100.  Hangyan Tang (China) (9/12-9/13) UESTC 
101.  Hsin-Chia Lu (Taiwan) (8/13-1/14) NTU 
102.  Young Je Sung (Korea) (1/14-2/15) Kyonggi Univ 
103.  Lijun Jiang (Hong Kong) (9/14-3/15) U of HK 
104.  Kohei Enomoto (Japan) (11/14-12/14) KIT 
105.  Keisuke Ninomiya (Japan) (11/14-12/14) KIT 
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GRANTS AND CONTRACTS: 
Summary of Grants 
 Federal State Industry Total 
UT Austin $2,953,893 $1,096,624 $389,682 $4,440,199 
UCLA $15,612,028 $460,570 $2,83,868 $18,911,466 
UNIVERSITY OF TEXAS 
Quasi-optical techniques for millimeter and submillimeter wave circuits, 
DAAG29-79-G-00200, U.S. Army Research Office, $99,662, July 1, 1978 
- February 28, 1981. 
Interface structures for millimeter-wave circuits, DAAG29-81-K-0053, 
U.S. Army Research Office, $171,335, March 1, 1981 - August 31, 1984. 
Studies of non-reciprocal effects in planar submillimeter to optical 
waveguiding structures, N00014-79-C-0553, Office of Naval Research, 
$186,305, June 1, 1979 - August 31, 1984. 
Millimeter-wave transmission lines study, Texas Instruments Equipment 
Group, $65,573, June 1, 1979 - December 31, 1984. 
Equipment Grant, University Research Institute, $4425, September 1, 
1978 - August 31, 1979. 
Guided-wave devices for the far-infrared-mm wave spectrum (Co-PI: A. 
B. Buckman), Joint Services Electronics Program, $207,000, April 1979 
- March 1983. 
Guided waves in composite structures, Joint Services Electronics Program, 
$132,000, April 1982 - March 1986. 
Guided wave interactions in millimeter-wave integrated circuits, U. S. 
Army Research Office, $225,346, September 1, 1984 - August 31, 1987. 
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Pulse transmission in planar transmission structures on a semiconductor 
substrate, Office of Naval Research, $91,267, September 1, 1984 - August 
1986. 
Printed line structures for monolithic millimeter-wave circuits, Hughes 
Aircraft, $78,432, May 15, 1984 - September 30, 1987. 
Millimeter wave planar circuits, Hughes Aircraft, $10,000, August 1, 1985 
- July 31, 1986. 
Millimeter wave research, Martin Marietta, $60,575, September 1, 1985 - 
August 31, 1987. 
Millimeter wave monolithic circuits, $11,700, NTT Electrical Communi-
cation Laboratories, October 11, 1985 - May 31, 1987. 
Integrated millimeter-wave and optoelectronic components for very high 
speed communications applications (Co-PI), Texas Advanced Technology 
Research Program, $400,000, November 1, 1985 - August 31, 1987. 
Monolithic Phase Shifter Study, Air Force Office of Scientific Research, 
(co-PI: D.P. Neikirk) $589,695, November 1, 1985 - October 31, 1988. 
Millimeter-wave monolithic array components, Joint Service Electron-
ics Program (Co-PI: D.P. Neikirk) $251,000, April 1, 1986 - March 31, 
1989. 
Millimeter wave transmission lines, Office of Naval Research, $91,767, 
September 1, 1986 - September 30, 1988. 
Guided Wave Phenomena in Millimeter Wave Integrated Circuits and 
Components, U.S. Army Research Office, $298,131, April 1, 1988 - March 
31, 1991.
GaAs Based Millimeter-Wave Integrated Circuit Characterization and De-
sign, CRAY Research Ins., $45,862, January 1, 1988-December 31, 1988. 
E-Plane Filter Analysis and Design, Hughes Aircraft, $20,515, July 1, 
1987-July 1, 1988. 
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Large Signal Modeling of MESFET, Hughes Aircraft, $7,011, Feb. 22, 
1988-May 20, 1988. 
Monolithic Millimeter-Wave Integrated Circuits, Texas Higher Education 
Coordinating Board Advanced Technology Program, $198,433, June 15, 
1988-Aug. 31, 1989. 
Computer Aided Design of Millimeter-Wave Integrated Circuits, Texas 
Higher Education Coordinating Board Advanced Technology Program, 
(Co-PI: Hao Ling) $143,766, June 15, 1988-Aug. 31, 1989. 
Picosecond Laser System for High-Speed Laser System for High-Speed 
Characterization of Monolithic Devices (Equipment Grant), Dept. of 
Defense University Research Instrumentation Program, (Co-PI’s: M.C. 
Downer, D. P. Neikirk), $75,303, Sept. 1, 1988-Aug. 31, 1989. 
Millimeter Wave Active Guided Structures, Joint Services Electronics Pro-
gram,  (Co-PI: D. P. Neikirk), $255,000 April 1, 1989-March 31, 1992. 
High Temperature Superconducting Planar Circuit Structures for High Fre-
quency Applications, Office of Naval Research, $239,352, Oct. 1, 1988-
Sept. 30, 1991. 
Unrestricted Use, Honeywell, Inc., $3,000, March 20, 1989. 
Unrestricted Use, John Wiley and Sons, $800, June 1, 1989-May 31, 1990. 
Unrestricted Use, Nippon Telegraph and Telephone Corp., $652, May 15, 1989. 
Unrestricted Use, Sony Corp., $8,000, June 1, 1989-May 31, 1990. 
Quantum Well Device-Based Circuits for Millimeter Wave Communica-
tions Applications, Texas Higher Education Coordinating Board Advanced 
Technology 
Program, (Co-PI: D. P. Neikirk) $150,000, Jan. 1, 1990-Dec. 31, 1991. 
Microwave-Optical-Interaction Devices and Circuits, Texas Higher Edu-
cation Coordinating Board Advanced Technology Program, (Co-PI: J. C. 
Campbell) $200,000, Jan. 1, 1990-Dec. 31, 1991. 
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Analysis and Characterizations of Planar Transmission Structures and 
Components for Superconducting and Monolithic Integrated Circuits, NA-
SA-Lewis Research Center, $40,730, Nov. 13, 1989-Nov. 12, 1990. 
Noise Measurement System (Equipment Grant), Hewlett-Packard, 
$59,100, May 1990. 
Research on New Configurations for Microwave and Millimeter-Wave 
IC’s, NTT Radio Communication Systems Lab., $10,000, July 1, 1990-
June 30, 1991. 
Analysis of Waveguides for Millimeter-Wave and Optical Integration Cir-
cuits, ATR Optical and Radio Communications Research Lab., $8,462, 
June 1, 1990 - June 30, 1991. 
UCLA 
“Guided Wave Phenomena in Millimeter Wave Integrated Circuits and 
Components,” 
Army Research Office (via Univ of Texas), DAAL03-88-K-0005, 
$193,374, January 1, 1991-December 31, 1992. 
“High Temperature Superconducting Planar Circuit Structures for High 
Frequency Applications,” 
Office of Naval Research, N00014-91-J-1651, 
$150,635, June 1, 1991-September 30, 1993. 
“Analysis and Characterization of Planar Transmission Line Structures and 
Components for Superconducting Integrated Circuits,” 
NASA Lewis Research Center, NCC3-192, 
$34,328, January 1, 1991-December 31, 1991. 
“New Configurations for Microwave and Millimeter-Wave ICs,” 
NTT Radio Communication Systems Laboratories, 
$34,700, January 1, 1991 - June 30, 1993. 
“Analysis of Waveguides for Millimeter-Wave and Optical Integrated Circuits,” 
ATR Optical and Radio Communication Laboratory, 
$58,396, January 1, 1991- June 30, 1992. 
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“Extension of Spectral Domain Method for Discontinuities in Monolithic Mi-
crowave and Millimeter Wave Integrated Circuits with Thick Metalization,” 
Hughes (MICRO), $40,000, July 1, 1991 - June 30, 1992. 
“Analytical Circuit Modeling for Passive Monolithic Microwave and Mil-
limeter Wave Components,” 
TRW (MICRO), $50,000, July 1, 1991-June 30, 1992. 
“3-Dimensional Microwave Integrated Circuits,” 
Hughes Aircraft Company, $18,359, October 1, 1991 - September 30, 1992. 
“Millimeter Wave Electronics,” Air Force Office of Scientific Research, 
Joint Services Electronics Program (AFOSR), 
$1,375,402 July 1, 1992 - June 30, 1995. (Joint with N. Luhmann) 
“Wave interactions in active and passive microwave and millimeter wave 
circuits,” 
Army Research Office, DAAH04-93-G-0068, 
$313,000, Feb 15, 1993-Feb 14, 1996 
“Optoelectronic interactions of active integrated antennas,” 
AASERT (ARO), DAAH04-93-G-0174, 
$120,000, June1, 1993-May 31, 1996 
“Analysis of electromagnetic characteristics for uniplanar structures,” 
TRW (MICRO), $42,352, July 1,1992-December 31, 1993 
“Extension of spectral domain method for 3-dimensional discontinuities in 
microwave integrated circuits,” 
Hughes (MICRO), $34,069, July 1, 1992-December 31, 1993, 
“Microwave and millimeter wave chip antennas,” 
NEC Corporation, $20,000, April 1,1993-March 31, 1995 
“Frequency Scannable Leaky Wave Antennas Based on Dielectric Waveguides,” 
ThermoTrex, $179,996, October 11, 1993-August 15, 1994 
“Analysis of electromagnetic characteristics for uniplanar structures,” 
TRW (MICRO), $34,857, July 1,1994 - June, 30, 1995 
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“Comprehensive Electromagnetic Simulation of Microwave Integrated 
Circuts,” 
Hughes (MICRO), $ 87,143, July 1, 1994 - June 30, 1995 
“Time Domain Characterization of Selected Waveguide Discontinuities,” 
MAG (MICRO), $ 15,000, July 1, 1993 - June 30, 1995, 
“Electronically and Optically Controllable Leaky Wave Antennas,” 
AASERT (ARO), DAAH04-93-G-0316, 
$111,843, September 1, 1993-August 31, 1996 
“Active Excitation of 2-dimensional Quasi-Optical Circuits,” 
AASERT (ARO), DAAH04-93-G-0139, 
$107,000, July 1, 1994-June 30, 1997 
“Ultrafast High Power Photodectors” (Joint with M. Wu) 
Army Research Office, DAAH04-95-I-0405, 
$269,793, July 1, 1995 -June 30, 1998 
“Scanning Near-Field Optical Lithographis System,” (Equipment) 
DURIP (ARO), DAAH04-95-I-0029, 
$207,000, Nov. 18, 1994-Nov. 17, 1995 
“Ultrafast Streak Camera for 100 Gb/s Optical Network Testbed,” (Co-Pi, 
M. Wu as PI) 
DURIP (ARO), DAAH04-95-I-0441, 
$169,810, July 1, 1995 - June 30, 1996 
“Active Integrated Beam Steering and Switching Array with All Optical 
Control,” 
AASERT (AFOSR), F49620-95-1-0414 
$108,255, June 1, 1995- May 31, 1998 
“International Symposium on Signals, Systems and Electronics,” 
Army Research Office, DAAH04-95-I-0340, 
$5,000, August 1, 1995 - July 31, 1996 
“International Symposium on Signals, Systems and Electronics,” 
Office of Naval Research, N00014-95-1-0641, 
$5,000, May 1, 1995 - April 30, 1996
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“Frequency Scannable 220 GHz Dielectric Leaky Wave Antennas,” 
ThermoTrex Corporation, $179,986, Jan. 1, 1995 - Jan.1, 1996 
“UCLA JSEP Program in Millimeter Wave Electronics,” 
JSEP (AFOSR), $1,189,110, Oct.1, 1995 – Oct. 31, 1998. 
“Comprehensive Electromagnetic Simulation of Microwave Integrated Circuits,”
Hughes (MICRO), $62,363, July 1, 1995 - June 30, 1996 
“Analysis of Electromagnetic Characteristics for Non Leakage Coplanar 
Structures,” 
TRW (MICRO), $35,636, July 1, 1995 - June 30, 1996 
“Ultrafast High Power Photodetectors,” (Co-PI) 
ARO, $217,939 (Co-PI $108,919), July 15, 1995 – Dec. 31, 1997 
“Low Power/Low Noise Electronics Technologies for Mobile Wireless 
Communications,” 
MURI (ARO), $4,000,000, August 1, 1995 – Dec. 11, 2000 
“Study of MMIC Transitions and Interconnects,” 
TRW (MAFET II), $200,000, Nov.14, 1995-Sept.30, 1997 
“High Efficiency W-Band Power Source,” 
TRW (MAFET III), $200,000, Oct.6, 1996-Sept.30, 1998 
“Photonic Bandgap Engineering,” (Co-PI) 
MURI (ARO), $3,000,000(Co-PI $240,000), Sept. 1, 1996 – Aug.31,1999 
“RF Photonics and Devices,” (Co-PI) 
MURI (ONR), $5,444,000 (Co-PI $500,000), April 30, 1997-April 29, 2002 
“Velocity-Matched Traveling Wave Photodetectors for Photomixing of 
Millimeter Waves,” 
Associated Universities, Inc. (National Radio Astronomy Observatory) 
$265,745, July 1, 1997 – June 30, 1999 
“GaN-Based Microwave Power Amplifiers,” (Co-PI) 
Army Space and Strategic Defense Command, 
$4,104,181 (C-PI, $720,000), April 11, 1996 – April 10, 2001 
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“Integrated Antennas as Contactless Connector for Wireless Systems,” 
Rockwell Science Center (MICRO), $25,0000, July 1, 1997 – June 30, 
1998 
“RF Front-Ends for 60 GHz Multimedia Wireless System, SONY Elec-
tronics, Inc. (MICRO), $30,000, July 1, 1997 – June 30, 1998 
“Comprehensive Electromagnetic Simulation of Microwave Integrated 
Circuits,” 
HUGHES (MICRO), $35,000, July 1, 1997 – June 30, 1998 
“Analysis of Electromagnetic Characteristics of Flip Chip Interconnects,” 
TRW (MICRO), $25,000, July 1, 1997 – June 30, 1998 
“Development of a Capstone Integrated Systems Laboratory,” 
TRW Cleveland Foundation, $40,000, 1998 
“High Efficiency Power Amplifiers Using Photonic Band-Gap Crystals,”
ARO (AASERT), $119,307, July 1, 1997-June 30, 2000 
“Active Integrated Antenna Front-End Technology for Future Millimeter-
Wave Wireless Communications,” 
NSF, $450,000, Sept. 15, 1999 – August 31, 2002 
“Reconfigurable Antennas for Multiband/Multifunction Transceive,” 
DARPA/SPAWAR, $2,765,000, Sept. 29, 1999 – Sept, 28, 2002 
“Quantum Device Technology for Terahertz Communication Trasceiver,” 
DARPA/HRL, $200,000, Oct. 1, 1999 – Sept. 30, 2002 
“RF Front-Ends for 60 GHz Multimedia Wireless System,” 
SONY (MICRO), $44,866, July 1, 1999 – June 30, 2001 
“Three-Dimensional Functional MMIC,” 
TRW Foundation, #25,000, Aug. 1, 1998 – June 30, 2000 
“Integrated Antenna and Packaging Technology for Future MM-Wave 
Wireless Systems,” 
SONY (MICRO), $44,866, July 1, 1999 – June 30, 2001 
HONORIS TATSUO ITOH.indd   50 6/10/15   13:05
51
“Multifunctional Adaptive Radio, Radar and Sensors,” 
ARO/NCSU (MURI), $ 528,800.00, 05/01/01 – 02/28/06 
“Scalable and Reconfigurable Electromagnetic Metamaterials and Devices,” 
DARPA/NAVY (MURI), $ 500,000.00, 05/01/01 – 07/31/06 
“High Performance “Signal Processing” Antenna Array Systems for Wire-
less Communications,” 
National Science Foundation, $500,000.00, 07/01/02 – 08/31/05 
“RF Front-Ends for 60 GHz Multimedia Wireless System,” 
Sony – UC MICRO, $44,847.00, 07/01/04 - 12/31/05 
“Metamaterial Based Small Antennas,” 
Qualcomm – UC DISOVERY GRANT, $69,294.00, 08/24/04 – 08/23/05 
“Characterization of Periodic Structures,” 
Lockheed Martin Aeronautics – Palmdale, $100,000.00, 05/01/05 – 02/24/06 
“Investigation of Millimeter Wave Electronic Scanned Array Radar,” 
BAE Systems Platform Solutions / UC DISCOVERY GRANT 
$147,925.00 05/10/05 – 05/09/06 
“Novel Components for 60 GHZ RF Frontends” 
Sony Corporation (UC MICRO) – $80,268.00, 08/01/05 – 12/31/06 
“Direct Antenna Modulation for Ultra Wide Band Signal Transmission” 
Army (ARO) – $59,765.36, 08/01/05 – 10/31/07 
“Design of 94-GHz Photonic Bandgap Phased Array” 
UC Lawrence Livermore National Laboratory (U.S. DOE) 
$9,942.00 12/08/05 – 12/31/06 
“Evanescent Mode LHM” 
Lockheed Martin – $60,000.00, 04/01/06 – 12/31/06 
“Development of Compact Metamaterial Antennas for Antennas for 
MIMO Systems” 
Rayspan Corporation – $110,000.00, 05/01/06 – 04/30/07 
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“2.4 Ghz Metamaterial Miniature Antennas” 
Rayspan Corporation – $3,036.00, 06/15/06 – 06/29/06 
“Metamaterial Antennas for MIMO Applications” 
Rayspan Corporation (UC MICRO) – $58,159.00, 08/01/06 – 12/31/07 
“Novel Components for High Frequency RF Front-Ends 2006” 
Sony Corporation – $67,332.00, 08/17/06 – 12/31/07 
“Study of Compact Metamaterial Based Filters” 
Panasonic Semiconductor Development Center – $70,000.00, 09/01/06 – 
08/31/07 
“KA Band Quasi-Yagi Antenna Design” 
Agile Materials and Technologies – $5,000.00, 11/01/06 – 2/28/07 
“Microwave Detection of Laser Ultrasonic for Non-Destructive Testing” 
BossaNova Technologies, LLC – $28512.00, 01/19/07 – 01/18/08 
“Enhanced Sparse Array Antennas for Millimeter Wave Applications” 
MMCOMM (UC Discovery) – $87,681.00, 02/01/07 – 01/31/08 
“Compact High-Frequency Antennas” 
Pharad, LLC – $30,000.00, 07/31/07 – 03/06/07 
“Compact High Frequency Antennas” 
Pharad – $255,000.00, 06/01/07 – 08/31/07 
“Compact High Frequency Antennas” 
Pharad – $255,000.00, 06/01/07 – 08/31/07 
“Dual Band Mimo Antenna Module Using Miniature Directional Coupler” 
Rayspan Corporation (UC Program-Micro) – $60,374.00, 08/24/07 – 
12/31/08 
“Feasibility Study of Metamaterial Structure Compatible to Cmos Process” 
Sony Corporation (UC MICRO) – $81,625.00, 08/24/07 – 12/31/08 
“Tunable Metamaterial Filters and Channelizing Antenna” 
LGS Innovations LLC – $63,000.00, 12/10/07 – 09/30/08 
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“Enhanced Sparse Array Antennas for Millimeter Wave Application” 
Honeywell Labs (UC DISCOVERY GRANT) – $86,557.00, 02/01/08 – 
01/31/09 
“Compact Band-Pass Filter Based on Left Handed Transmission Struc-
tures” 
Panasonic (UC DISCOVERY GRANT) – $86,557.00, 02/01/08 – 01/31/09 
“All Dielectric non-Electronic Radio Front-End (ADNERF) Technology” 
DARPA ADNERF / EMPIRE – $250,000, 03/13/08 – 12/12/09 
“Investigation on Circularly Polarized Antennas for Planar Array Applica-
tions” 
Alico Systems, Inc. – $25,000.00, 04/01/08 – 06/30/08 
“Microwave Detection of Laser Ultrasonic for non-Destructive Testing” 
BOSSA NOVA TECH. LLC – $88,333.00, 06/25/08 – 06/24/10 
“CRLH-Based integrated Leaky-Wave Antenna Distributed Amplifier Ap-
plications” 
Rayspan Corp (State) – $15,392.00, 08/15/08 – 12/31/09 
“Integrated CRLH Based Antennas with Class-F Amplifiers” 
SONY (STATE) – $51,933.00, 08/15/08 – 12/31/09 
“Compact Band-Pass Filter Based on left Handed Transmission Structures” 
Panasonic (UC DISCOVERY) – $88,017.00, 04/01/09 – 03/31/10 
“Millimeter-Wave Conformal Metamaterial Leaky Wave Antennas” 
Honeywell (UC DISCOVERY) – $88,017, 04/01/09 – 03/31/10 
“Modified Mushroom Structures for the Metamaterial Antenna Study” 
NEC CORP – $70,000.00, 08/01/09 – 03/31/10 
“Terahertz Transmission-Line Metamaterial for Quantum Cascade Lasers,” 
NSF - $329,749, 09/01/09 – 8/31/12 
“Metamaterial-based multiplexer,” 
Panasonic/UC discovery - $156,806, 06/01/10 – 08/31/11
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“Metamaterial-based leaky wave antenna with dual and circular polariza-
tions,” 
Honeywell/UC Discovery - $143,3818, 07/01/10 – 06/30/11 
“Frequency dispersive metamaterials for microwave components and sys-
tems,” 
UC/MEXUS - $12,500, 07/01/2010 – 12/31/2011 
“Metamaterial leaky wave antennas with plasma varactors,” 
Lockheed Martin - $100,000, 04/14/2011 – 12/01/2011 
“Directionally and polarization switched antenna based on metamaterial,” 
NEC - $70,000, 04/01/2011 – 03/31/2012 
“Four-channel multiplexers based on metamaterial transmission lines,” 
Panasonic/UC Discovery - $85,000, 09/01/2011 – 08/31/2012 
“Energy efficient HF transmit antennas,” 
Pharad, LLC - $33,600, 06/25/2011 – 01/21/2013 
“Microplasma for signal processing and electromagnetic control,” 
DARPA/Lockheed Martin - $57,800, 03/15/2012 – 01/15/2013 
“Dual band dual polarization antennas,” 
Tubistech - $64,483, 06/01/2014 – 11/30/2014 
“High speed wireless millimeter wave communication study,” 
Hybrid Quantum Enterprise - $150,000, 07/01/2014 – 06/30/2016 
“Terahertz quantum cascade vertical external cavity surface emitting la-
ser,” 
NSF - $120,000, 08/01/2014 – 07/31/2017 
SUMMARY OF PUBLICATIONS 
A. Books and Book Chapters  48 
B. Archival Journal Publications  436 
C. Reviewed Conference Publications  881 
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A. Books and Chapters of Books 
1.   Mittra, R., and T. Itoh, “Some Efficient Numerical Methods,” Com-
puter Techniques for Electromagnetics and Antennas, Chapter 6, ed. 
R. Mittra, Pergamon Press: New York, 1973, pp. 305-350. 
2.   Mittra, R., and T. Itoh, “Analysis of Microstrip Lines,” Chapter in Mi-
crowave Integrated Circuits, ed. L. Young, Advances in Microwaves 
Series, Academic Press: New York, 1974, pp. 67-141. 
3.   Itoh, T., “Dielectric Waveguide Type Millimeter-Wave Integrated Cir-
cuits,” Infrared and Millimeter Waves, Chapter 5, ed. K. Button, and 
J.C. Wiltse, Academic Press: New York, 1981, Vol. 5: pp. 199-273. 
4.   Itoh, T., and J. Rivera, “Comparative Studies of Millimeter Wave 
Transmission Lines,” Infrared and Millimeter Waves, Chapter 2, ed. 
K. Button, Academic Press: New York, 1983, Vol. 9: pp. 95-132. 
5.   Itoh, T., “Transmission Lines,” Reference Data for Radio Engineers, 
Chapter 29, ed. E.C. Jordan, 7th Edition, Howard W. Sams & Co.: 
1985, pp. 29.1-29.37. 
6.   Itoh, T., “Waveguides and Resonators,” Reference Data for Radio En-
gineers, Chapter 30, ed. E.C. Jordan. 7th Edition, Howard W. Sams & 
Co.: 1985, pp. 30.1-30.30. 
7.   Itoh, T., “Spectral Domain Approach,” Recent Advances in Numeri-
cal Methods for Electromagnetics, Chapter 11, ed. E. Yamashita. In-
stitute of Electronics,Information and Communication Engineers of 
Japan: Tokyo, 1987, pp. 339-364, (in Japanese). 
8.   Shih, Y.C., and T. Itoh, “Transmission Lines and Waveguides,” An-
tenna Handbook, Chapter 29, ed. Y.T. Lo, and S.W. Lee. Howard W. 
Sams & Co.: 1987. 
9.   Itoh, T. (ed.), Planar Transmission Line Structures, IEEE Press: New 
York, 1987. 
10.   Itoh, T. (ed.), Numerical Techniques for Microwave and Millimeter-
Wave Passive Structures, Wiley Interscience: New York, 1989. 
HONORIS TATSUO ITOH.indd   55 6/10/15   13:05
56
11.   Itoh, T., “Introduction and Overview,” Numerical Techniques for Mi-
crowave and Millimeter-Wave Passive Structures, Chapter 1, ed. T. 
Itoh. Wiley Interscience: New York, 1989, pp. 1-32. 
12.   Uwano, T., and T. Itoh, “Spectral Domain Approach,” Numerical Tech-
niques for Microwave and Millimeter-Wave Passive Structures, Chap-
ter 5, ed. T. Itoh. Wiley Interscience: New York, 1989, pp. 334-380. 
13.   Itoh, T., “Generalized Scattering Matrix Technique,” Numerical Tech-
niques for Microwave and Millimeter-Wave Passive Structures, Chap-
ter 10, ed. T. Itoh. Wiley Interscience: New York, 1989, pp. 622-636. 
14.   Goldsmith, P.F., T. Itoh, and K.D. Stephan, “Quasi-Optical Techniques,” 
Handbook of Microwave and Optical Components, Chapter 7, ed. K. 
Chang. Wiley Interscience: New York, 1989, Vol. 1: pp. 344-363. 
15.   Itoh, T., “The Spectral Domain Method,” Analysis Method for Elec-
tromagnetic Wave Problems, Chapter 11, ed. E. Yamashita. Artech 
House: Boston, 1990, pp. 371-398. 
16.   Baiocchi, O.R., and T. Itoh, “Pulse Propagation in High-Temperature 
Superconducting Planar Tranmission LIne Structures,” Recent Ad-
vances in Microwaves, ed. G.P. Srivastava. Narosa: New Delhi, India, 
1993, pp. 107-127. 
17.   Itoh, T., and B. Houshmand, “Electromagnetic Field,” 1995 McGraw-
Hill Yearbook of Science and Technology, New York, 1995, pp.138-140. 
18.   Pobanz, C. and T. Itoh, “Active Integrated Antennas,” Review of 
Radio Science, Oxford University Press, United Kingdom, 1996, 
pp.305-333. 
19.   Itoh, T, B. Perosi and P. Silvester, Finite Element Software for Micro-
wave Engineering, Wiley, New York, 1996. 
20.   Chew, S. T. and T. Itoh, “Active Integrated Antennas,” Chapter 3 in 
Active and Quasi-Optical Arrays for Solid-State Power Combining, 
R. York and Z. Popovic (ed). John Wiley & Sons, New York, 1997, 
pp.85-133. 
HONORIS TATSUO ITOH.indd   56 6/10/15   13:05
57
21.   Chew, S. T. and T. Itoh, “Active Antenna Power Combining, Beam 
Control and 2-Dimensional Combining,” New Directions in Terahertz 
Technology, NATO ASI Series, Series E: Applied Sciences - Vol.334, 
ed. J. M. Chamberlain and R. E. Miles, Kluwer Academic Publishers, 
The Netherlands, 1997, pp.203-220. 
22.   B. Houshmand and T. Itoh, Time Domain Methods for Microwave 
Structures; Analysis and Design, IEEE Press, New York, 1998. 
23.   B. Houshmand and T. Itoh, “Introduction to FDTD Method for Pla-
nar Microwave Structures,” in Time Domain Methods for Microwave 
Structures; Anlysis and Design, pp.1-5, IEEE Press, New York, 1998. 
24.   B. Houshmand and T. Itoh, “Speed-Up Methods for the FDTD Algo-
rithm,” in Time Domain Methods for Microwave Structures; Analysis 
and Design, pp.235-241, IEEE Press, New York, 1998. 
25.   B. Houshmand, T. Itoh and M. Piket-May, “High-Speed Electronic 
Circuits with Active and Nonlinear Components,” Chapter 8, Ad-
vances in Computational Electrodynamics, The Finite-Difference 
Time-Domain Method, (ed. by A. Taflove), pp.461-511, Artech 
House, Norwood, MA, 1998. 
26.   A. Mortazawi, T. Itoh and J. Harvey, Active Antennas and Quasi-Op-
tical Arrays, IEEE Press, New York, NY, 1998. 
27.   Y. Qian and T. Itoh, “”Fullwave Electromagnetic Analysis in the Time 
Domain,” Chapter 6 in Analysis and Design of Integrated Circuit-
Antenna Modules, pp.222-258, K. C. Gupta and P. S. Hall (ed.), John 
Wiley & Sons, New York, 2000. 
28.   Y. Qian and T. Itoh, “Millimeter Wave Integrated Circuits,” Chapter 
7, in Modern Millimeter Wave Technologies, pp.211-240, T. Teshiro-
gi and Y. Yoneyama (ed.), CRL Commemorative Publications Wave-
Summit Course, Ohm-sha, Tokyo, 1999 (in Japanese). 
29.   Y. Qian and T. Itoh, FDTD Analysis and Design of Microwave Cir-
cuits and Antennas, Software and Applications, Realize Inc., Tokyo, 
1999. 
HONORIS TATSUO ITOH.indd   57 6/10/15   13:05
58
30.   M. Picket-May, B. Houshmand and T. Itoh, “High-Speed Electron-
ic Circuits with Active and Nonlinear Components,” Chapter 15 in 
Computational Electrodynamics: The Finite Difference Time-Do-
maian Method, 2nd Ed., pp.703-765, A. Taflove and S. C. Hagness 
(ed.), Artech House, Norwood, MA, 2000. 
31.   T. Itoh, G. Haddad and J. Harvey (ed), RF Technologies for Low Power 
Wireless Communications, John Wiley & Sons, New York, NY, 2001. 
32.   P. Asbeck, Z. Popovic, T. Itoh and L. Larson, “Power Amplifier Ap-
proaches for High Efficiency and Linearity,” Chap. 6 in RF Technolo-
gies for Low Power Wireless Communications, pp. 189-227, John 
Wiley and Sons, New York, NY, 2001. 
33.   Y. Qian and T. Itoh, “Planar-Oriented Passive Components,” Chap. 
8 in RF Technologies for Low Power Wireless Communications, 
pp.265-303, John Wiley and Sons, New York, NY, 2001. 
34.   W. R. Deal, V. Radisic, Y. Qian and T. Itoh, “Active and High-Perfor-
mance Antennas,” Chap. 9 in RF Technologies for Low Power Wire-
less Communications, pp.305-348, John Wiley and Sons, New York, 
NY, 2001. 
35.   C.-C. Chang and T. Itoh, “Planar microwave photonic bandgap struc-
tures,” Chapter 5 in Photonic Crystals – Application, Technology and 
Physics -, pp.63-79, S. Kawakami (ed), CMC Books, Tokyo, Japan, 
2002. 
36.   T. Itoh and Y. Miyamoto, Active Antennas, Practical Microwave Tech-
nology Series, Vol.7, Nikkan Kogyo Shimbun, Tokyo, Japan, 2002 (in 
Japanese). 
37.   J. D. Fredrick and T. Itoh, “Antennas V: Active Integrated Antennas,” 
Chapter 13, Handbook of RF/Microwave Components and Engineer-
ing, pp.905-922, K. Chang (ed), Wiley-Interscience, New Jersey, 2003. 
38.   W. R. Deal, V. Radisic, Y. Qian and T. Itoh, “Microwave Active Cir-
cuits and Integrated Antennas,” Chapter 11, The Electrical Engineer-
ing Handbook, pp.691-706, W.-K. Chen (ed), Elsevier, MA, 2005. 
HONORIS TATSUO ITOH.indd   58 6/10/15   13:05
59
39.   C. Caloz and T. Itoh, Electromagnetic Metamaterials – Transmission 
Line Theory and Microwave Applications, 352 pages, Wiley-Inter-
science, 2006. 
40.   C. Caloz and T. Itoh, “Microwave coupler and resonator applications 
of NRI planar structures,” Chapter 7, Metamaterials – Physics, Engi-
neering, Explorations, pp.191 – 210, N. Engheta and R. W. Ziolkows-
ki (ed), Wiley-Interscience, 2006. 
41.   Kevin M.K.H. Leong and T. Itoh, “Printed quasi-Yagi antennas,” 
pp.69-102, Chapter 3, Printed Antennas for Wireless Communica-
tions (ed. Rod Waterhouse), Wiley, 2007. 
42.   T. Itoh, ”Development of microwave metamaterial structures,” (in 
Japanese), Chapter 4, pp. 30-36, Metamaterial: New Technology and 
Its Applications (ed. By T. Ishihara), CMC Publications, Japan, 2007. 
43.   W. R. Deal, V. Radisic, Y. Qian and T. Itoh, “Guided wave propaga-
tion and transmission lines,” Chapter 30, pp.30-1 – 30-17, in RF and 
Microwave Applications and Systems (ed. by M. Golio), CRC Press, 
New York, 2008. 
44.   D. S. Goshi, K. M. K. H. Leong and T. Itoh, “Retrodirective array 
technology,” Chapter 8, pp.353-386, in Multifunctional Adaptive Mi-
crowave Circuits and Systems (ed. By M. Steer and W. D. Palmer) , 
SciTech Publishing, North Carolina, 2009. 
45.   D. S. Goshi, A. Lai and T. Itoh, “Dual-mode metamaterial-based mi-
crowave components,” pp.177 – 190, in Metamaterials and Plasmon-
ics: Fundamentals, Modelling and Applications, (ed by S. Zouhdi, A. 
Sihvola and A. P. Vinogradov), NATO Science for Pease and Security 
Series – B, Springer, Neterlands, 2009. 
46.   A. Lai, C. J. Lee and T. Itoh, “Metamaterials for Antenna Applica-
tions,” Chapter 9, pp.385-412, in Advanced Millimeter-wave Tech-
nologies, Antennas, Packaging and Circuits, (ed. D. Liu, B. Gaucher, 
U. Pfeiffer and J. Grzyb), Wiley, Chichester, UK, 2009. 
47.   J. Choi, S. Breugnot and T. Itoh, “Microwave Interferometer for Non-
Destructive Testing,” pp.2092-2099, in Review of Quantitative Non-
HONORIS TATSUO ITOH.indd   59 6/10/15   13:05
60
destructive Evaluation vol.29, (ed. D. O. Thompson and D. E. Chi-
menti), American Institute of Physics, 2010. 
48.   C. Caloz, D. R. Jackson and T. Itoh, “Leaky-Wave Antennas,” Chap-
ter 9, pp.339-409, in Frontiers in Antennas, (ed. F. R. Gross), Mc-
Grow-Hill, 2011. 
B. Refereed Archival Journal Publications 
1   “Application of the Sampling Theorem to a Multi-Slit Coupling Struc-
ture of a Confocal-Mirror Resonator,” Electronics Letters, Vol. 5, No. 
4, pp. 67-68, February 1969, (Yamashita, E., R. Mittra, and T. Itoh) 
2   “An Analytical Study of the Echelette Grating with Application to 
Open Resonators,” IEEE Trans. Microwave Theory and Techniques, 
Vol. MTT-17, No. 6, pp. 319-329, June 1969, (Itoh, T., and R. Mittra). 
3   “A Method for Solving Boundary Value Problems Associated with a 
Class of Doubly-Modified Wiener-Hopf Structures,” Proc. IEEE, Vol. 
52, No. 12, pp. 2107-2171, December 1969, (Itoh, T., and R. Mittra). 
4    “Wood Anomalies in Diffraction from Strip Grating,” IEEE Trans. 
Microwave Theory and Techniques, Vol. MTT-18, No. 1, pp. 54-55, 
January 1970, (Itoh, T., and R. Mittra). 
5   “Charge and Potential Distributions in Shielded Striplines,” IEEE 
Trans. Microwave Theory and Techniques, Vol. MTT-18, No. 3, pp. 
149-156, March 1970, (Mittra, R., and T. Itoh). 
6   “A New Technique for the Analysis of the Dispersion Characteristics of 
Microstrip Lines,” IEEE Trans. Microwave Theory and Techniques, 
Vol. Mtt-19, No. 1, pp. 47-56, January 1971, (Mittra, R., and T. Itoh). 
7   “An Accurate Method for Calculating Charge and Potential Distribu-
tions in Coupled Microstrip Lines,” Proc. IEEE, Vol. 59, No. 2, pp. 
332-334, February 1971, (Itoh, T., and R. Mittra). 
8   “A New Method of Solution for Radiation from a Flanged Wave-
guide,” Proc. IEEE, Vol. 59, No. 7, pp. 1131-1133, July 1971, (Itoh, 
T., and R. Mittra).  
HONORIS TATSUO ITOH.indd   60 6/10/15   13:05
61
9   “Dispersion Characteristics of the Slot Lines,” Electronics Letters, 
Vol. 7, No. 13, pp. 364-365, July 1 1971, (Itoh, T., and R. Mittra).
 
10   “Relative Convergence Phenomenon Arising in the Solution of Dif-
fraction from Strip Grating on Dielectric Slab,” Proc. IEEE, Vol. 59, 
No. 9, pp. 1363-1365, September 1971, (Itoh, T., and R. Mittra). 
11   “Analytical and Numerical Studies of the Relative Convergence Phe-
nomenon Arising in the Solution of an Integral Equation by the Moment 
Method,” IEEE Trans. Microwave Theory and Techniques, Vol. MTT-
20, No. 2, pp. 96-104, February 1972, (Mittra, R., T. Itoh, and T.S. Li). 
12   “A Comparative Study of the Rayleigh Hypothesis and Analytic Con-
tuation Methods as Applied to Sinusoidal Grating,” IEEE Trans. An-
tennas and Propagation, Vol. AP-20, No. 3, pp. 392-394, May 1972, 
(Jamnejad, V., R. Mittra, and T. Itoh). 
13   “A Method for Computing Edge Capacitance of Finite and Semi-In-
finite Microstrip Lines,” IEEE Trans. Microwave Theory and Tech-
niques, Vol. MTT-20, No.12, pp. 847-849, December 1972, (Itoh, T., 
R. Mittra, and R.D. Ward). 
14   “A Spectral Domain Technique for Solving the Coupled Microstrip 
LIne Problems,” Archiv fur Elektronik und Ubertragungstechnik, 
Vol. 27, No. 2, pp. 69-71, February 1973, (Rahmat-Samii, Y., T. Itoh, 
and R. Mittra). 
15   “A New Method for Calculating the Capacitance of a Circular Disk 
for Microwave Integrated Circuits,” IEEE Trans. Microwave Theory 
and Techniques, Vol. MTT-21, No. 6, pp. 431-432, June 1973, (Itoh, 
T., and R. Mittra). 
16   “Spectral Domain Approach for Calculating the Dispersion Charac-
teristics of Microstrip Lines,” IEEE Trans. Microwave Theory and 
Techniques, Vol. MTT-21, No. 7, pp. 496-499, July 1973, (Itoh, T., 
and R. Mittra). 
17   “A Method for Analyzing the Characteristics of Some Lumped Ele-
ments in Microwave Integrated Circuits,” Trans. Institute of Electron-
HONORIS TATSUO ITOH.indd   61 6/10/15   13:05
62
ics and Communication Engineers of Japan, Vol. 56-B, No. 8, pp. 
334-339, August 1973, (Itoh, T.). 
18   “Analysis of Microstrip Disk Resonator,” Archiv fur Elektronik und 
Ubertragungstechnik, Vol. 27, No. 11, pp. 456-458, November 1973, 
(Itoh, T., and R. Mittra). 
19   “Resonance Conditions of Open Resonators at Microwave Frequen-
cies,” IEEE Trans. Microwave Theory and Techniques, Vol. MTT-22, 
No. 4, pp. 99-102, February 1974, (Itoh, R., and R. Mittra). 
20   “A Spectral Domain Analysis for Microstrip Discontinuity Prob-
lems,” IEEE Trans. Microwave Theory and Techniques, Vol. MTT-
22, No. 4, pp. 372-378, April 1974, (Rahmat-Samii, Y., T. Itoh, and 
R. Mittra). 
21   “A New Method for Measuring Properties of Dielectric Materials Us-
ing a Microstrip Cavity,” IEEE Trans. Microwave Theory and Tech-
niques, Vol. MTT-22, No. 5, pp. 572-576, May 1974, (Itoh, T.). 
22   “TEM Reflection from a Flanged and Dielectric-Filled Parallel-Plate 
Waveguide,” Radio Science, Vol. 9, No. 10, pp. 849-855, October 
1974, (Itoh, T., and R. Mittra). 
23   “A Technique for Computing Dispersion Characteristics of Shielded 
Microstip Lines,” IEEE Trans. Microwave Theory and Techniques, Vol 
MTT-22, No. 10, pp. 896-898, October 1974, (Itoh, T., and R. Mittra). 
24   “Analysis of Microstrip Resonators,” IEEE Trans. Microwave The-
ory and Techniques, Vol. MTT-22, No. 11, pp. 946-952, November 
1974, (Itoh, T.). 
25   “A Method for Measuring the Refractive Index Profile of Thin Film 
Waveguide,” IEEE Trans. Microwave Theory and Techniques, Vol. 
MTT-23, No. 1, pp. 176-177, January 1975, (Mittra, R., and T. Itoh). 
26   “A Method of Analyzing the Characteristics of Shielded Microstrip 
Lines,” Trans. Institute of Electronics and Communications Engi-
neers of Japan, Vo. 58-B, No. 1, pp. 24-29, January 1975, (Itoh, T.). 
HONORIS TATSUO ITOH.indd   62 6/10/15   13:05
63
27   “Field Distribution in a Flanged Parallel-Plate Waveguide,” IEEE 
Trans. Antennas and Propagation, Vol AP-23, No. 4, pp. 558-560, 
July 1975, (Hongo, K., Y. Ogawa, T. Itoh, and K. Ogusu). 
28   “Excitation of an Optical Fiber by a Gaussian Beam,” Applied Optics, 
Vol. 14, No. 9, pp. 2190-2193, September 1975, (Mostafavi, M., T. 
Itoh, and R. Mittra). 
29   “New Waveguide Structures for Millimeter Wave and Optical Inte-
grated Ciruits,” IEEE Trans. Microwave Theory and Techniques, Vol. 
MTT-23, No. 10, pp. 788-794, October 1975, (McLevige, W., T. Itoh, 
and R. Mittra). 
30   “A Study of Rectangular Microstrip Resonators,” Archiv fur Elek-
tronik und Ubertragungstechnik, Vol. 30, No. 1, pp. 38-41, January 
1976, (Carlile, D., T. Itoh, and R. Mittra). 
31   “Inverted Strip Dielectric Waveguide for Millimeter-Wave Integrat-
ed Circuits,” IEEE Trans. Microwave Theory and Techniques, Vol. 
MTT-24, No. 11, pp. 821-827, November 1976, (Itoh, T.). 
32   “Double-Layered Slot Line for Millimeter-Wave Integrated Circuits,” 
IEEE Trans. Microwave Theory and Techniques, Vol. MTT-24, No. 
11, pp. 827-831, November 1976, (Samardzija, N., and T. Itoh). 
33   “Passive Millimeter-Wave IC Components Made of Inverted Strip 
Dielectric Waveguides,” IEEE Trans. Microwave Theory and Tech-
niques, Vol. MTT-24, No. 12, pp. 978-981, December 1976, (Rudo-
kas, R., and T. Itoh). 
34   “New Method for Computing the Resonant Frequencies of Dielectric 
Resonators,” IEEE Trans. Microwave Theory and Techniques, Vol 
MTT-25, No. 1, pp. 52-54, January 1977, (Itoh, T., and R. Rudokas). 
35   “Two Dimensional Analysis of the GaAs Double-Hetero Stripe Ge-
ometry Laser,” Radio Science, Vol. 12, No. 4, pp. 543-549, July-Au-
gust 1977, (Rozzi, T.E., and T. Itoh). 
36   “Application of Gratings in a Dielectric Waveguide for Leaky-Wave 
Antenna and Band-Reject Filter,” IEEE Trans. Microwave Theory 
HONORIS TATSUO ITOH.indd   63 6/10/15   13:05
64
and Techniques, Vol. MTT-25, No. 12, pp. 1134-1138, December 
1977, (Itoh, T.). 
37   “A Generalized Spectral Domain Analysis for Coupled Suspended 
Microstrip Lines with Tuning Septums,” IEEE Trans. Microwave 
Theory and Techniques, Vol. MTT-26, No. 10, pp. 820-826, October 
1978, (Itoh, T., and A. S. Hebert). 
38   “Generalized Spectral Domain Method for Multi-Conductor Printed 
Lines and its Application to Tunable Suspended Microstrips,” IEEE 
Trans. Microwave Theory and Techniques, Vol. MTT-26, No. 12, pp. 
983-987, December 1978, (Itoh, T.). 
39   “Simulation Study of Electronically Scannable Antennas and Tun-
able Filters Integrated in a Quasi-Planar Dielectic Waveguide,” IEEE 
Trans. Microwave Theory and Techniques, Vol. MTT-26, No. 12, pp. 
987-991, December 1978, (Itoh, T., and A.S. Hebert). 
40   “Resonant Characteristics of Dielectric Resonators for Millimeter-
Wave Integrated Circuits,” Archiv fur Elektronik und Ubertragung-
stechnik, Vol. 33, No. 4, pp. 141-144, April 1979, (Chang, C., and T. 
Itoh). 
41   “Distributed Bragg Reflector Gunn Oscillators for Dielectric Milli-
meter-Wave Integrated Circuits,” IEEE Trans. Microwave Theory 
and Techniques, Vol. MTT-27, No. 5, pp. 514-518, May 1979, (Itoh, 
T., and F.J. Hsu). 
42   “Application of Inverted Strip Dielectric Waveguide for Measurement 
of the Dielectric Constant of Low-Loss Materials at Millimeter-Wave 
Frequencies,” IEEE Trans. Microwave Theory and Techniques, Vol. 
MTT-27, No. 10, pp. 841-844, October 1979, (Itoh, T., and F.J. Hsu). 
43   “Distrbuted Bragg Reflection Dielectric Waveguide Oscillators,” 
IEEE Trans. Microwave Theory and Techniques, Vol. MTT-27, No. 
12, pp. 1019-1022, December 1979, (Song, B.S., and T. Itoh). 
44   “Spectral Domain Immittance Approach for Dispersion Characteris-
tics of Generalized Printed Transmission Lines,” IEEE Trans. Micro-
HONORIS TATSUO ITOH.indd   64 6/10/15   13:05
65
wave Theory and Techniques, Vol. MTT-28, No. 7, pp. 733-736, July 
1980, (Itoh, T.). 
45   “Spectral Domain Analysis of Dominant and Higher Order Modes in 
Fin-Lines,” IEEE Trans. Microwave Theory and Techniques, Vol. MTT-
28, No. 9, pp. 981-985, September 1980, (Schmidt, L.P., and T. Itoh). 
46   “Trapped Image Guide for Millimeter-Wave Circuits,” IEEE Trans. 
Microwave Theory and Techniques, Vol. MTT-28, No. 28, pp. 1433-
1436, December 1980, (Itoh, T., and b. Adelseck). 
47   “A Full-Wave Analysis Method for Open Microstrip Structures,” 
IEEE Trans. Antennas and Propagation, Vol. AP-29, No. 1, pp. 63-68, 
January 1981, (Itoh, T., and W. Menzel). 
48   “Hankel Transform Domain Analysis of Open Circular Microstrip 
Radiating Structures,” IEEE Trans. Antennas and Propagation, Vol. 
AP-29, No. 1, pp. 84-90, January 1981, (Araki, K., and T. Itoh). 
49   “Multilayered Open Dielectric Waveguide with a Gyrotropic Layer,” 
International J. Infrared and Millimeter Waves, Vol. 2, No. 3, pp. 427-
436, May 1981, (Awai, I., and T. Itoh). 
50   “Characteristics of Unilateral Fin-Line Structures with Arbitrarily 
Located Slots,” IEEE Trans. Microwave Theory and Techniques, Vol. 
MTT-29, No. 4, pp. 352-355, April 1981, (Schmidt, L.P., T. Itoh, and 
H. Hofmann). 
51   “Characteristics of a Generalized Fin-Line for Millimeter-Wave Inte-
grated Circuits,” International J. Infrared and Millimeter Waves, Vol. 
2, No. 3, pp. 427-436, May 1981, (Schmidt, P., and T. Itoh). 
52   “Analysis of Periodic Ferrite Slab Waveguides by Means of Improved 
Perturbation Method,” IEEE Trans. Microwave Theory and Tech-
niques, Vol. MTT-29, No. 9, pp. 911-916, September 1981, (Araki, 
K., and T. Itoh). 
53   “An Analysis of Distributed Gunn Effect Devices with Subcritical 
Doping,” International J. Infrared and Millimeter Waves, Vol. 2, No. 
5, pp. 883-904, September 1981, (Awai, I., and T. Itoh). 
HONORIS TATSUO ITOH.indd   65 6/10/15   13:05
66
54   “Coupled-Mode Theory Analysis of Distributed Non-Reciprocal 
Structures,” IEEE Trans. Microwave Theory and Techniques, Vol. 
MTT-29, No. 10, pp. 1079-1087, October 1981, (Awai, I., and T. Itoh). 
55   “Trapped Image Guide Leaky-Wave Antenna for Millimeter Wave 
Applications,” IEEE Trans. Antennas and Propagation, Vol. AP-30, 
No. 3, pp. 505-509, May 1982, (Itoh, T., and B. Adelseck). 
56   “Analysis of conductor-Backed Coplanar Waveguide,” Electronics 
Letters, Vol.18, No. 12, pp. 538-540, June 10 1982, (Shih, Y.C., and 
T. Itoh). 
57   “Analysis of Slow-Wave Phenomena in Coplanar Waveguide on an 
Semi-Conductor Substrate,” Electronics Letters, Vol. 18, No. 14, pp. 
589-590, July 18 1982, (Fukuoka, Y., and T. Itoh). 
58   “Analysis of Printed Transmission Lines for Monolithic Integrated 
Circuits,” Electronics Letters, Vol. 18, No. 14, pp. 585-586, July 18 
1982, (Shih, Y.C., and T. Itoh). 
59   “An Analysis of Wave Phenomena in a Dielectric Waveguide with Pe-
riodic Metal Strips,” International J. Infrared and Millimeter Waves, 
Vol. 3, No. 4, pp.541-551, July 1982, (Camilleri, N., and T. Itoh). 
60   “Open Guiding Structures for Millimeter-Wave Integrated Circuits,” 
Microwave Journal, Vol. 25, No. 9, pp. 113-126, September 1982, 
(Itoh, T.). 
61   “Hollow Image Guide and Overlayed Image Guide Coupler,” IEEE 
Trans. Microwave Theory and Techniques, Vol. MTT-30, N.o 11, pp. 
1826-1831, November 1982, (Miao, J.-F., and T. Itoh). 
62   “Analysis of Trapped Image Guides Using Effective Dielectric Con-
stants and Surface Impedances,” IEEE Trans. Microwave Theory and 
Techniques, Vol. MTT-30, No. 12, pp. 2163-2166, December 1982, 
(Zhou, W.B., and T. Itoh). 
63   “Slow-Wave Propagation on MIS Periodic Coplanar Waveguide,” 
Electronics Letters, Vol. 19, No. 2, pp. 37-38, January 20 1983, (Fu-
kuoka, Y., and T. Itoh). 
HONORIS TATSUO ITOH.indd   66 6/10/15   13:05
67
64   “Computer-Aided Design of Millimeter-Wave E-Plane Filters,” IEEE 
Trans. Microwave Theory and Techniques, Vol. MTT-31, No. 2, pp. 
135-142, February 1983, (Shih, Y.C., T. Itoh, and L.Q. Bui). 
65   “A Quasi-Optical Polarization-Duplexed Balanced Mixer for Milli-
meter-Wave Applications,” IEEE Trans. Microwave Theory and Tech-
niques, Vol. MTT-31, No. 2, pp. 164-170, February 1983, (Stephan, 
K.D., N. Camilleri, and T. Itoh). 
66   “Coupling Between Microstrip Line and Image Guide Through Small 
Apertures in the Common Ground Plane,” IEEE Trans. Microwave 
Theory and Techniques, Vol. MTT-31, No. 4, pp. 361-363, April 
1983, (Miao, J.-F., and T. Itoh). 
67   “Analysis of Slow-Wave Coplanar Waveguide for Monolithic Inte-
grated Circuits,” IEEE Trans. Microwave Theory and Techniques, 
Vol. MTT-31, No. 7, pp. 567-573, July 1983, (Fukuoka, Y., Y.C. Shih, 
and T. Itoh). 
68   “Analysis of a Suspended Patch Antenna Excited by an Inverted Mi-
crostrip Line,” Electromagnetics, Vol. 3, No. 3 & 4, pp. 289-298, Oc-
tober 1983, (Rivera, J., and T. Itoh). 
69   “Slow-Wave Coplanar Waveguide on Periodically Doped Semicon-
ductor Substrates,” IEEE Trans. Microwave Theory and Techniques, 
Vol. MTT-31, No. 12, pp. 1013-1017, December 1983, (Fukuoka, Y., 
and T. Itoh). 
70   “Design of an Overlay Directional Coupler by a Full-Wave Analysis,” 
IEEE Trans. Microwave Theory and Techniques, Vol. MTT-31, No. 
12, pp. 1017-1022, December 1983, (Su, L., T. Itoh, and J. Rivera). 
71   “E-Plane Filters with Finite-Thickness Septa,” IEEE Trans. Micro-
wave Theory and Techniques, Vol. MTT-31, No. 12, pp. 1009-1013, 
December 1983, (Shih, Y.C., and T. Itoh). 
72   “A Planar Quasi-Optical Subharmonic Mixer Characterized by Iso-
tropic Conversion Loss,” IEEE Trans. Microwave Theory and Tech-
niques, Vol. MTT-32, No. 1, pp. 97-102, January 1984, (Stephan, 
K.D., and T. Itoh). 
HONORIS TATSUO ITOH.indd   67 6/10/15   13:05
68
73   “Field Distribution in the Trapped Image Guide,” Electromagnetics, 
Vol. 4, No. 1, pp. 21-34, January 1984, (Zhou, W.B., and T. Itoh). 
74   “A Distributed Millimeter-Wave Isolator Using Nonreciprocal 
Coupling Structure,” International J. Infrared and Millimeter 
Waves, Vol. 5, No. 6, pp. 775-792, June 1984, (Yun, S.W., and T. 
Itoh). 
75   “Coplanar Schottky Variable Phase Shifter Constructed on GaAs 
Substrate for Millimeter-Wave Applications,” International J. Infra-
red and Millimeter Waves, Vol. 5, No. 6, pp. 793-801, June 1984, 
(Fukuoka, Y., and T. Itoh). 
76   “Inexpensive Short-Range Microwave Telemtry Transponder,” 
Electronics Letters, Vol. 20, No. 21, pp. 877-878, October 11 1984, 
(Stephan, K.S., and T. Itoh). 
77   “Transverse Resonance Analysis of Finline Discontinuities,” IEEE 
Trans. Microwave Theory and Techniques, Vol. MTT-32, No. 12, pp. 
1633-1638, December 1984, (Sorrentino, R., and T. Itoh). 
78   “Broadband Millimeter-Wave E-Plane Bandpass Filters,” IEEE 
Trans. Microwave Theory and Techniques, Vol. MTT-32, No. 12, pp. 
1655-1658, December 1984, (Bui, L.Q., D. Ball, and T. Itoh). 
79   “Field Analysis of a Millimeter-Wave GaAs Double-Drift IMPATT 
Diode in the Traveling-Wave Mode,” IEEE Trans. Microwave Theory 
and Techniques, Vol. MTT-33, No. 3, pp. 216-221, March 1985, (Fu-
kuoka, Y., and T. Itoh). 
80   “Modified Residue Calculus Technique for Microstrip Step Discon-
tinuities,” Electronics Letters, Vol. 21, No. 7, pp. 257-258, March 28 
1985, (Chu, T.S., and T. Itoh). 
81   “Analysis of Multilayer Interconnection Lines for a High Speed Dig-
ital Integrated Circuit,” IEEE Trans. Microwave Theory and Tech-
niques, Vol. MTT-33, No. 6, pp. 527-532, June 1985, (Fukuoka, Y., 
Q. Zhang, D.P. Neikirk, and T. Itoh). 
HONORIS TATSUO ITOH.indd   68 6/10/15   13:05
69
82   “Nonreciprocal Wave Propagation in a Hollow Image Guide with a 
Ferrite Layer,” IEEE Proc.-H Microwaves, Antennas and Propaga-
tion, Vol. 132, No. 4, pp. 222-226, July 1985, (Yun, S.W., and T. Itoh). 
83   “Analysis of a Suspended Patch Antenna Excited by an Electomag-
netically Coupled Inverted Microstrip Feed,” IEEE Trans. Anten-
nas and Propagation, Vol. AP-33, No. 8, pp. 895-899, August 1985, 
(Zhang, Q., Y. Fukuoka, and T. Itoh). 
84   “Characteristics of Coupled Slow-Wave Microstip Lines,” Electron-
ics Letters, Vol. 21, No. 20, pp. 946-947, September 26 1985, (Mu, 
T.C., H. Ogawa, and T. Itoh). 
85   “Comparative Study of Mode-Matching Formulations for Microstrip 
Discontinuity Problems,” IEEE Trans. Microwave Theory and Tech-
niques, Vol. MTT-33, No. 10, pp. 1018-1023, October 1985, (Chu, 
T.S., T. Itoh, and Y.C. Shih). 
86   “Analysis of Microstrip Step Discontinuity by the Modified Residue 
Calculus Technique,” IEEE Trans. Microwave Theory and Tech-
niques, Vol. MTT-33, No. 10, pp. 1024-1028, October 1985, (Chu, 
T.S., and T. Itoh). 
87   “A Quasi-Optical Multiplying Slot Array,” IEEE Trans. Microwave 
Theory and Techniques, Vol. MTT-33, No. 11, pp. 1189-1195, No-
vember 1985, (Camilleri, N., and T. Itoh). 
88   “Millimeter-Wave Diplexers with Printed Circuit Elements,” IEEE 
Trans. Microwave Theory and Techniques, Vol. MTT-33, No. 12, pp. 
1465-1469, December 1985, (Shih, Y.C., L.Q. Bui, and T. Itoh). 
89   “Generalized Scattering Matrix Method for Analysis of Cascaded 
and Offset Microstrip Step Discontinuities,” IEEE Trans. Microwave 
Theory and Techniques, Vol. MTT-34, No. 2, pp. 280-284, February 
1986, (Chu, T.S., and T. Itoh). 
90   “Modeling of Ion-Implanted GaAs MESFETs by the Finite Element 
Method,” IEEE Electron Device Letters, Vol. EDL-7, No. 4, pp. 208-
210, April 1986, (Song, N.U., D.P. Neikirk, and T. Itoh). 
HONORIS TATSUO ITOH.indd   69 6/10/15   13:05
70
91   “Slow-Wave Power Divider,” Electronics Letters, Vol. 22, No. 13, pp. 
692-693, June 19 1986, (Ogawa, H., and T. Itoh). 
92   “Analysis of Waveguide Scattering Problems by the Spectral Domain 
Method,” Electronics Letters, Vol. 22, No. 15, pp. 822-823, July 17 
1986, (Zhang, Q., and T. Itoh). 
93   “An Overview on Numerical Techniques for Modeling Miniaturized 
Passive Components,” Annales des Telecommunications, Vol. 41, 
No. 9-10, pp. 449-462, September - October 1986, (Itoh, T.). 
94   “Slow-Wave Directional Coupler and its Application,” International 
J. Infrared and Millimeter Waves, Vol. 7, No. 10, pp. 1417-1427, Oc-
tober 1986, (Ogawa, H., and T. Itoh). 
95   “Finite Element Analysis of Slow Wave Schottky Contact Printed 
Lines,” IEEE Trans. Microwave Theory and Techniques, Vol. MTT-
34, No. 12, pp. 1483-1489, December 1986, (Tzuang, C.-K., and T. 
Itoh). 
96   “Characteristics of Multiconductor, Asymmetric, Slow-Wave Mi-
crostrip Transmission Lines,” IEEE Trans. Microwave Theory and 
Techniques, Vol. MTT-34, No. 12, pp. 1471-1477, December 1986, 
(Mu, T.C., H. Ogawa, and T. Itoh). 
97   “Slow-Wave Characteristics of Ferromagnetic Semiconductor Mi-
crostrip Line,” IEEE Trans. Microwave Theory and Techniques, Vol. 
MTT-34, No. 12, pp. 1478-1482, December 1986, (Ogawa, H., and T. 
Itoh). 
98   “A MM-Wave Microslab Oscillator,” IEEE Trans. Microwave Theo-
ry and Techniques, Vol. MTT-34, No. 12, pp. 1333-1336, December 
1986, (Sequeira, H.B., J.A. McClintock, B. Young, and T. Itoh). 
99   “Progress of Microwave and Millimeter-Wave Monolithic Integrated 
Circuits in the United States,” J. of Institute of Electronics, Informa-
tion and Communication Engineering, 858-864, August 1986, (Oga-
wa, H., and T. Itoh). 
HONORIS TATSUO ITOH.indd   70 6/10/15   13:05
71
100   “Spectral Domain Analysis of Scattering from E-Plane Circuit Ele-
ments,” IEEE Trans. Microwave Theory and Techniques, Vol. MTT-
35, No. 2, pp. 138-150, February 1987, (Zhang, Q., and T. Itoh). 
101   “An Efficient Approach for Large Signal Modeling and Analysis 
of the GaAs MESFET,” IEEE Trans. Microwave Theory and Tech-
niques, Vol. MTT-35, No. 4, pp. 396-401, April 1987, (Hwang, V.D., 
and T. Itoh). 
102   “High Speed Pulse Transmission Along a Slow-Wave CPW for 
Monolithic Microwave Integrated Circuits,” IEEE Trans. Microwave 
Theory and Techniques, Vol. MTT-35, No. 8, pp. 697-704, August 
1987, (Tzuang, C.-K., and T. Itoh). 
103   “Analysis and Design of Microslab Waveguide,” IEEE Trans. Mi-
crowave Theory and Techniques, Vol. MTT-35, No. 9, pp. 850-857, 
September 1987, (Young, B., and T. Itoh). 
104   “Coplanar Waveguide Phase Shifter Controlled by a Spatially Peri-
odic Optical Illumination,” International J. Infrared and Millimeter 
Waves, Vol. 8, No. 9, pp. 1027-1036, September 1987, (Lin, Y.-D., 
D.P. Neikirk, and T. Itoh). 
105   “Characterization of Stripline Crossing by Transverse Resonance 
Analysis,” IEEE Trans. Microwave Theory and Techniques, Vol. 
MTT-35, No. 12, pp. 1369-1376, December 1987, (Uwano, T., R. 
Sorrentino, and T. Itoh). 
106   “Microstrip Fed Planar Frequency-Multiplying Space Combiner,” 
IEEE Trans. Microwave Theory and Techniques, Vol. MTT-35, No. 
12, pp. 1271-1276, December 1987, (Nam, S., T. Uwano, and T. Itoh). 
107   “Analysis of Double-Layered Finlines Containing a Magnetized Fer-
rite,” IEEE Trans. Microwave Theory and Techniques, Vol. MTT-35, 
No. 12, pp. 1377-1381, December 1987, (Geshiro, M., and T. Itoh). 
108   “Compact Grating Structure for Application to Filters and Resonators 
in Monolithic Microwave Integrated Circuits,” IEEE Trans. Micro-
wave Theory and Techniques, Vol. MTT-35, No. 12, pp. 1176-1182, 
December 1987, (Wang, T.H., and T. Itoh). 
HONORIS TATSUO ITOH.indd   71 6/10/15   13:05
72
109   “Quasi-Optical Integrated Antenna and Receiver Front End,” IEEE 
Trans. Microwave Theory and Techniques, Vol. 36, No. 1, pp. 80-85, 
January 1988, (Hwang, V.D., T. Uwano, and T. Itoh). 
110   “Complex Modes in Lossless Shielded Microstrip Lines,” IEEE 
Trans. Microwave Theory and Techniques, Vol. 36, No. 1, pp. 163-
165, January 1988, (Huang, W.-X., and T. Itoh). 
111   “Crosstie Overlay Slow-Wave Structures for Broad-Band Electro-
Optical Traveling-Wave Modulators,” International J. Infrared and 
MM Waves, Vol. 9, No. 1, pp. 87-99, January 1988, (Lee, H.-Y., T.-H. 
Wang, and T. Itoh). 
112   “Time Domain Method of Lines,” Electronics Letters, Vol. 24, No. 2, 
pp.128-129, January 21 1988, (Nam, S., S. El-Ghazaly, H. Ling, and 
T. Itoh). 
113   “Computer-Aided Design of Evanescent Mode Waveguide Filter with 
Non-Touching E-Plane Fins,” IEEE Trans. Microwave Theory and 
Techniques (Special Issue on Computer-Aided Design, Vol. 36, No. 
2, pp. 404-412, February 1988, (Zhang, Q., and T. Itoh). 
114   “Analysis of Coupled Microslab Lines,” IEEE Trans. Microwave 
Theory and Techniques, Vol. 36, No. 3, pp. 616-619, March 1988, 
(Young, B., and T. Itoh). 
115   “Study of MESFETs on P-Substrates and on thin P-Layers,” Micro-
wave and Optical Technology Letters, Vol. 1, No. 1, pp. 32-34, March 
1988, (El-Ghazaly, S., T. Itoh, and G. Salmer). 
116   “Two-Dimensional Numerical Simulation of a Short-Gate-Length 
GaAs MESFETs and Application to Study the Traveling Gunn Do-
main Phenomena,” International J. of Numerical Modeling, Vol. 1, 
No. 1, pp. 32-34, March 1988, (El-Ghazaly, S., and T. Itoh). 
117   “Characterization of Microstrip-to-Slotline Transition Discontinui-
ties by Transverse Resonance Analysis,” Alta Frequenza, Vol. 57, 
No. 5, pp. 183-191, June 1988, (Uwano, T., R. Sorrentino, and T. 
Itoh). 
HONORIS TATSUO ITOH.indd   72 6/10/15   13:05
73
118   “Effect of Carrier Injection into MESFET Substrates: Comparison of 
MESFET on a SI Buffer, MESFET on a P Substrate, and Substrate-
less MESFET,” Annales des Telecommunications (Special Issue), 
Vol. 43, No. 7-8, pp. 415-422, July / August 1988, (El-Ghazaly, S., 
and T. Itoh). 
119   “Monolithic Millimetre-Wave Oscillator Using a Transmission Line 
Periodically Loaded by QWITT Diodes,” Electronics Letters, Vol. 24, 
No. 11, pp. 666-667, May 1988, (Kesan, V.P., A. Mortazawi, D.P. 
Neikirk, and T. Itoh). 
120   “Inverted-Gate Field-Effect-Transistors: Novel High Frequency 
Structures,” IEEE Trans. Electronic Devices, Vol. ED-35, No. 7, pp. 
810-817, July 1988, (El-Ghazaly, S., and T. Itoh). 
121   “Wideband and Low Return Loss Coplanar Strip Feed Using Inter-
mediate Microstrip,” Electronics Letters, Vol. 24, No. 19, pp. 1207-
1208, September 15 1988, (Lee, H.-Y., and T. Itoh). 
122   “Calculation of the Accurate Complex Resonant Frequency of an 
Open Microstrip Resonator Using the Spectral Domain Method,” J. 
Electromagnetic Waves and Applications, Vol. 2, No. 7, pp. 635-651, 
October 1988 1988, (Nam, S., and T. Itoh). 
123   “Microwave Frequency Operation of the Quantum Well Injection 
Transit Time (QWITT) Diode,” Electronics Letters, Vol. 24, No. 24, 
pp. 1473-1474, November 
124   1988, (Kesan, V.P., A. Mortazawi, D.R. Miller, T. Itoh, B.G. Street-
man, and D.P. Neikirk). 
124   “Spectral Domain Analysis of a Coupled Slot Antenna,” IEEE Trans. 
Antennas and Propagation, Vol. 36, No. 11, pp. 1620-1624, Novem-
ber 1988, (Wang, T.H., T. Itoh, and H. Ling). 
125   “Confirmation of Slow-Waves in a Crosstie Overlay Coplanar Wave-
guide and its Applications to Band-Reject Gratings and Reflectors,” 
IEEE Trans. Microwave Theory and Techniques, Vol. 36, No. 12, pp. 
1811-1818, December 1988, (Wang, T.H., and T. Itoh). 
HONORIS TATSUO ITOH.indd   73 6/10/15   13:05
74
126   “Quasi-Optical HEMT and MESFET Self-Oscillating Mixers,” IEEE 
Trans. Microwave Theory and Techniques, Vol. 36, No. 12, pp. 1701-
1705, December 1988, (Hwang, V.D., and T. Itoh). 
127   “Overview of Quasi-Planar Transmission Lines,” IEEE Trans. Micro-
wave Theory and Techniques (Invited), Vol. 37, No. 2, pp. 275-280, 
February 1989, (Itoh, T.). 
128   “GaAs Traveling-Wave Optical Modulator Using a Modulated Copla-
nar Strip Electrode with Periodic Cross-Tie Overlay,” International J. 
Infrared and Millimeter Waves, Vol. 10, No. 3, pp. 321-335, March 
1989, (Lee, H.-Y., and T. Itoh). 
129   “Time-Domain Method of Lines Applied to Planar Guided Wave 
Structure,” IEEE Trans. Microwave Theory and Techniques, Vol. 37, 
No. 5, pp. 897-901, May 1989, (Nam, S., H. Ling, and T. Itoh). 
130   “Transmission Properties of a Right-Angle Microstrip Bend With and 
Without a Miter,” IEEE Trans. Microwave Theory and Techniques, 
Vol. 37, No. 5, pp. 925-929, May 1989, (Broumas, A.D., H. Ling, and 
T. Itoh). 
131   “Travelling-Wave Inverted-Gate Microwave Field-Effect Transistors, 
Concept, Analysis and Potential,” IEEE Trans. Microwave Theo-
ry and Techniques, Vol. 37, No. 6, pp. 1027-1032, June 1989, (El-
Ghazaly, S., and T. Itoh). 
132   “Recent Advances in Numerical Methods for MIcrowave and Mil-
limeter-Wave Passive Structures,” IEEE Trans. Magnetics, Vol. 25, 
No. 4, pp. 2931-2934, July 1989, (Itoh, T.). 
133   “Planar FET Oscillators Using Periodic Microstrip Patch Antennas,” 
IEEE Trans. Microwave Theory and Techniques, Vol. 37, No. 8, pp. 
1232-1236, August 1989, (Birkeland, J., and T. Itoh). 
134   “Recent Progress of Quasi-Optical Integrated Microwave Millime-
ter Wave Circuits and Components,” Alta Frequenza (Invited Pa-
per), Vol. 58, No. 5-6, pp. 507-515, September - December 1989, 
(Itoh, T.). 
HONORIS TATSUO ITOH.indd   74 6/10/15   13:05
75
135   “FET-Based Planar Circuits for Quasi-Optical Sources and Trans-
ceivers,” IEEE Trans. Microwave Theory and Techniques, Vol. 37, 
No. 9, pp. 1452-1459, September 1989, (Birkeland, J., and T. Itoh). 
136   “Narrow-Band Planar Microwave Active Filter,” Electronics Letters, 
Vol. 25, No. 18, pp. 1228-1229, August 31 1989, (Chang, C.Y., and T. 
Itoh). 
137   “A Schottky-Biased, Optically Controlled Coplanar Waveguide Phase 
Shifter,” Electronics Letters, Vol. 25, No. 19, pp. 1301-1302, Septem-
ber 14 1989, (Cheung, P., D.P. Neikirk, and T. Itoh). 
138   “Optically Controlled Coplanar Waveguide Phase Shifters,” Micro-
wave Journal, Vol. 32, No. 12, pp. 77-88, December 1989, (Neikirk, 
D.P., P. Cheung, M.S. Islam, and T. Itoh). 
139   “Characterization of Uniform Microstrip Line and its Discontinui-
ties Using Time-Domain Method of Lines,” IEEE Trans. Microwave 
Theory and Techniques, Vol. 37, No. 12, pp. 2051-2057, December 
1989, (Nam, S., H. Ling, and T. Itoh). 
140   “Computer Aided Design of Evanescent Mode Waveguide Bandpass 
Filter with Non-Touching E-Plane Fins,” IEEE Trans. Microwave 
Theory and Techniques, Vol. 37, No. 12, pp. 1998-2004, December 
1989, (Kong, K.S., and T. Itoh). 
141   “Phenomenological Loss Equivalent Method for Planar Quasi-TEM 
Transmission Lines with a Thin Normal Conductor or Superconduc-
tor,” IEEE Trans. Microwave Theory and Techniques, Vol. 37, No. 
12, pp. 1904-1909, December 1989, (Lee, H.-Y., and T. Itoh). 
142   “Microwave and Millimeter Wave QWITT Diode Oscillator,” IEEE 
Trans. Microwave Theory and Techniques, Vol. 37, No. 12, pp. 1933-
1941, December 1989, (Kesan, V.P., A. Mortazawi, D.R. Miller, V.K. 
Reddy, D. P. Neikirk, and T. Itoh). 
143   “Nonlinear Modeling and Verification of MMIC Amplifiers Using the 
Waveform-Balance Method,” IEEE Trans. on Microwave Theory and 
Techniques, Vol. 37, No. 12, 2125-2133, December 1989, (Hwang, 
V.D., Y.-C. Shih, H.M. Le, and T. Itoh). 
HONORIS TATSUO ITOH.indd   75 6/10/15   13:05
76
144   “A Periodic Planar Gunn Diode Power Combining Oscillator,” IEEE 
Trans. Microwave Theory and Techniques, Vol. 38, No. 1, pp. 86-87, 
January 1990, (Mortazawi, A., and T. Itoh). 
145   “Millimeter Wave Twin Slot Antennas on Layered Substrates,” In-
ternational J. Infrared and Millimeter Waves, Vol. 11, No. 2, pp. 111-
131, February 1990, (Wentworth, S.M., R.L. Robers, J.G. Heston, 
D.P. Neikirk, and T. Itoh). 
146   “Optically Controlled Coplanar Waveguide Phase Shifter,” (Invited 
Paper) IEEE Trans. Microwave Theory and Techniques (Special Is-
sue on Applications of Lightwave Technology to Microwave Devic-
es, Circuits and Systems), Vol. 38, No. 5, pp. 586-595, May 1990, 
(Cheung, P., D.P. Neikirk, and T. Itoh). 
147   “Synthesis of Evanescent Mode Waveguide Bandpass Filter with 
Non-Touching E-Plane Fins and Capacitive Iris,” (In Japanese) IE-
ICE Trans. (C-I), Vol. J73-C-I, No. 8, pp. 536-543, August 1990, (Ni-
kawa, Y., K.-S. Kong, and T. Itoh). 
148   “Analysis of the Superconducting Coplanar Waveguide by Com-
bining Spectral Domain Method and Phenomenological Equiva-
lence Method,” Electronics Letters, Vol. 26, No. 19, pp. 1558-1560, 
September 13 1990, (Kong, K.-S., C.-W. Kuo, T. Kitazawa, and T. 
Itoh). 
149   “A Twin Slot Antenna on a Layered Substrate Coupled to a Microstip 
Feed Line,” International J. Infrared and Millimeter Waves, Vol. 11, 
No. 10, pp. 1255-1249, October 1990, (Rogers, R.L., S.M. Went-
worth, D. P. Neikirk, and T. Itoh). 
150   “Microwave Active Filters Based on Coupled Negative Resistance 
Method,” IEEE Trans. Microwave Theory and Techniques, Vol. 38, 
No. 12, pp. 1879-1884, December 1990, (Chang, C.-Y., and T. Itoh). 
151   “A New Time Domain Tranverse Resonance Method in Solving 
Guided Wave Problems,” International Journal of Numerical Model-
ing, Vol. 3, No. 4, pp. 229-234, December 1990, (Kuo, C.-W., and T. 
Itoh). 
HONORIS TATSUO ITOH.indd   76 6/10/15   13:05
77
152   “Effects of Superconducting Losses on Pulse Propagation in Mi-
crostrip Lines,” IEEE Microwave and Guided Wave Letters, Vol. 1, 
No. 1, pp. 2-4, January 1991, (Biocchi, O.R., K.-S. Kong, H. Ling, 
and T. Itoh). 
153   “Modified Parallel-Coupled Filter Structure that Improves the Upper 
Stopband Rejection and Response Symmetry,” IEEE Trans. Micro-
wave Theory and Techniques, Vol. 39, No. 2, pp. 310-314, February 
1991, (Chang, C.-Y., and T. Itoh). 
154   “Frequency Scanning Antenna Using the Crosstie-Overlay Slow-
Wave Structures as Transmission Lines,” IEEE Trans. Antennas and 
Propagation, Vol. 39, No. 3, pp. 377-380, March 1991, (Lin, Y.-D., 
and T. Itoh). 
155   “A MESFET Controlled X-Band Active Band-Pass Filter,” IEEE Mi-
crowave and Guided Wave Letters, Vol. 1, No. 5, pp. 110-111, May 
1991, (Yamamoto, Y., K.-I. Kawasaki, and T. Itoh). 
156   “Two-Port FET Oscillators with Applications to Active Arrays,” 
IEEE Microwave and Guided Wave Letters, Vol. 1, No. 5, pp. 112-
113, May 1991, (Birkeland, J., and T. Itoh). 
157   “Analysis and Improvement of the Crosstie Overlay Slow-Wave 
Structure,” Journal of Electromagnetic Waves and Applications, Vol. 
5, No. 4/5, pp. 453-463, 1991, (Lin, Y.-D., and T. Itoh). 
158   “A Flexible Approach Combining the Spectral Domain Method and 
Impedance Boundary Condition for the Analysis of Microstrip Line,” 
IEEE Microwave and Guided Wave Letters, Vol. 1, No. 7, pp. 172-
174, July 1991, (Kuo, C.-W., and T. Itoh). 
159   “A Numerical Model of GaAs MESFETs Including Energy Balance 
for Microwave Applications,” IEEE Microwave and Guided Wave 
Letters, Vol. 1, No. 7,pp.175-177, 1991, (Yoganathan, S., S. Banerjee, 
T. Itoh, H. Shichijo, and S. El-Ghazaly). 
160   “Design Consideration for High Tc Superconducting Microstrip Lines 
Based on Current Distributions,” Microwave and Optical Technology 
HONORIS TATSUO ITOH.indd   77 6/10/15   13:05
78
Letters, Vol. 4, No. 7, pp. 302-304, July 1991, (ElGhazaly, S., T. Itoh, 
and R. B. Hammond). 
161   “Asymmetrical Coplanar Waveguide with Finite Metalization Thick-
ness Containing Anisotropic Media,” IEEE Trans. Microwave Theory 
and Techniques, Vol. 39, No. 8, pp. 1426-1433, August 1991, (Kitaza-
wa, T., and T. Itoh). 
162   “YBCO Superconducting Ring Resonators at Millimeter-Wave Fre-
quencies,” IEEE Trans. Microwave Theory and Techniques, Vol. 39, 
No. 9, pp. 1480-1487, September 1991, (Chorey, C.M., K.-S. Kong, 
K.B. Bhasin, J.D. Warner, and T. Itoh). 
163   “Peak Current and Magnetic Flux Density Variations with Strip 
Width in Superconducting Microstrip Lines,” IEEE Microwave and 
Guided Wave Letters, Vol. 1, No. 9, pp. 255-257, September 1991, 
(El-Ghazaly, S., T. Itoh, and R.B. Hammond). 
164   “Propagation Characteristics of Coplanar-Type Transmission Lines with 
Lossy Media,” IEEE Trans. Microwave Theory and Techniques, Vol. 
39, No. 10, pp. 1694-1700, October 1991, (Kitazawa, T., and T. Itoh). 
165   “Boundary Element Characterization of Coplanar Waveguides,” 
IEEE Microwave and Guided Wave Letters, Vol. 1, No. 12, pp. 385-
387, December 1991, (Lee, T.-K., H. Ling, and T. Itoh). 
166   “Spectral Domain Method with Entire Domain and Partial Domain 
Basis Functions,” Asia Pacific Engineering Journal, Vol. 1, No. 2, pp. 
93-107, December 1991, (Kuo, C.-W., and T. Itoh). 
167   “Characterization of Shielded Coplanar Type Transmission Line 
Junction Discontinuities Incorporating the Finite Metalization Thick-
ness Effect,” IEEE Trans. Microwave Theory and Techniques, Vol. 
40, No. 1, pp. 73-80, January 1992, (Kuo, C.-W., and T. Itoh). 
168   “A 16 Element Quasi-Optical FET Oscillator Power Combining Ar-
ray with External Injection Locking,” IEEE Trans. Microwave Theory 
and Techniques, Vol. 40, No. 3, pp. 475-481, March 1992, (Birkeland, 
J., and T. Itoh). 
HONORIS TATSUO ITOH.indd   78 6/10/15   13:05
79
169   “Analysis of Superconducting Microwave Structures: Application to 
Microstrip Lines,” IEEE Trans. Microwave Theory and Techniques, 
Vol. 40, No. 3, pp. 499-508, March 1992, (El-Ghazaly, S., R.B. Ham-
mond, and T. Itoh). 
170   “Pulse Propagation in Superconducting Coplanar Stiplines,” IEEE 
Trans. Microwave Theory and Techniques, Vol. 40, No. 3, pp. 509-
514, March 1992, (Baiocchi, O.R., K.-S. Kong, and T. Itoh). 
171   “Analysis of Coupled Slot Line on a Double-Layered Substrate Con-
taining a Magnetized Ferrite,” IEEE Trans. Microwave Theory and 
Techniques, Vol. 40, No. 4, pp. 765-768, April 1992, (Geshiro, M., 
and T. Itoh).
172   “Analysis of a New Configuration of Coplanar Stipline,” IEEE Trans. 
Microwave Theory and Techniques, Vol. 40, No. 4, pp. 772-774, 
April 1992, (McLean, J.S., and T. Itoh). 
173   “A Periodic Second Harmonic Spatial Power Combining Oscillator,” 
IEEE Trans. Microwave Theory and Techniques, Vol. 40, No. 5, pp. 
851-856, May 1992, (Mortazawi, A., H. Foltz, and T. Itoh). 
174   “Progress of a Tunable Active Bandpass Filter,” Annales des Tele-
communications (Special Issue), Vol. 47, No. 11-12, pp. 499-507, 
November-December 1992, (Lin, J., C.-Y. Chang, Y. Yamamoto, and 
T. Itoh). 
175   “Coupling Between Slotlines Through a Conductor Backing,” IEEE 
Microwave and Guided Wave Letters, Vol. 3, No. 2, pp. 40-41, Febru-
ary 1993, (Hirota, T., and T. Itoh). 
176   “2 x 2 Quasi-Optical Power Combiner Array at 20 GHz,” IEEE Trans. 
Microwave Theory and Techniques, Vol. 41, No. 4, pp. 717-719, April 
1993, (Kawasaki, S., and T. Itoh). 
177   “The Influence of Metallization Thickness of the Characteristics of 
Cascaded Junction Discontinuities of Shielded Coplanar Type Trans-
mission Line,” IEEE Trans. Microwave Theory and Techniques, Vol. 
41, No. 4, pp. 693-697, April 1993, (Huang, T.-W., and T. Itoh). 
HONORIS TATSUO ITOH.indd   79 6/10/15   13:05
80
178   “Boundary Element Analysis of a Trapezoidal Transmission Line,” 
IEEE Trans. Microwave Theory and Techniques, Vol. 41, No. 6, pp. 
1052-1056, June 1993, (Toland, B., and T. Itoh). 
179   “Microwave Structure Characterization by a Combination of FDTD 
and System Identification Methods,” IEEE Microwave and Guided 
Wave Letters, Vol. 3, No. 8, pp. 262-264, August 1993, (Houshmand, 
B., T.-W. Huang, and T. Itoh). 
180   “Modeling of Nonlinear Active Regions with the FDTD Method,” 
IEEE Microwave and Guided Wave Letters, Vol. 3, No. 9, pp. 333-
335, September 1993, (Toland, B., B. Houshmand, and T. Itoh). 
181   “Full Wave Modelling of Coplanar Waveguide Discontinuities with 
Finite Conductor Thickness,” IEEE Trans. Microwave Theory and 
Techniques, Vol. 41, No. 9, pp. 1611-1615, September 1993, (Tran, 
A.M., and T. Itoh). 
182   “Characterization of Power Dependent High-Tc Superconducting Mi-
crostrip Line by Modified Spectral Domain Method,” Radio Science, Vol. 
28, No. 5, pp. 913-918, September-October 1993, (Liu, Y., and T. Itoh). 
183   “Mode Analysis and Stabilization of a Spatial Power Combining 
Array with Strongly Coupled Oscillators,” IEEE Trans. Microwave 
Theory and Techniques, Vol. 41, No. 10, pp. 1827-1837, October 
1993, (Nogi, S., J. Lin, and T. Itoh). 
184   “Quasi-Optical Planar Arrays with FETs and Slots,” IEEE Trans. Mi-
crowave Theory and Techniques, Vol. 41, No. 10, pp. 1838-1844, Oc-
tober 1993, (Kawasaki, S., and T. Itoh). 
185   “Fast Sequential FDTD Diakoptics Method Using the System Identi-
fication Technique,” IEEE Microwave and Guided Wave Letters, Vol. 
3, No. 10, pp. 378-380, October 1993, (Huang, T.-W., B. Houshmand, 
and T. Itoh). 
186   “FDTD Analysis of an Active Antenna,” IEEE Microwave and Guid-
ed Wave Letters, Vol. 3, No. 11, pp. 423-425, November 1993, (To-
land, B., J. Lin, B. Houshmand, and T. Itoh). 
HONORIS TATSUO ITOH.indd   80 6/10/15   13:05
81
187   “Leakage Phenomena in Multilayered Conductor-Backed Coplanar 
Waveguides,” IEEE Microwave and Guided Wave Letters, Vol. 3, No. 
11, pp. 426-427, November 1993, (Liu, Y., and T. Itoh). 
188   “Analysis and Measurement of NRD-Guide Leaky Wave Coupler in 
Ka Band,” IEEE Trans. Microwave Theory and Techniques, Vol. 41, 
No. 12, pp. 2126-2132, December 1993, (Niu, D.-C., T. Yoneyama, 
and T. Itoh). 
189   “Two-Dimensional Quasi-Optical Power-Combining Arrays Using 
Strongly Coupled Oscillators,” IEEE Trans. Microwave Theory and 
Techniques: Special Section on Space Terahertz Technology, Vol. 42, 
No. 4, pp. 734-741, April 1994, (J. Lin, and T. Itoh). 
190   “FDTD Analysis of an Active Antenna,” IEEE Microwave and Guided 
Wave Letters, Vol. 4, No. 9, pp. 296 - 298, September 1994, (Thomas, 
V.A., K.-M. Ling, M.E. Jones, B. Toland, J. Lin, and T. Itoh). 
191   “An Active Phased Array with Optical Input and Beam-Scanning Ca-
pability,” IEEE Microwave and Guided Wave Letters, Vol. 4, No. 10, 
pp.347-349, October 1994, (Chew, S.T., T.K. Tong, M.C. Wu, and T. 
Itoh). 
192   “RF excitation of an oscillator with several tunneling devices in series,” 
IEEE Microwave and Guided Wave Letters, Vol.4, No.11, pp.364-366, 
November 1994, (Boric-Lubecke, O., D. S. Pan and T. Itoh). 
193   “The Implementation of Time-Domain Diakoptics in the FDTD 
Method,” IEEE Trans. Microwave Theory and Techniques, Vol. 42, 
No. 11,pp.2149-2155, November 1994, (Huang, T.-W., B. Housh-
mand, and T. Itoh). 
194   “Millimeter-Wave Active Integrated Antennas Utilizing Harmonics,” 
IEICE Trans. C-I, Vol.J77-C-I, No.11, pp.607-616, November 1994, 
(Kawasaki, S., and T. Itoh). 
195   “Optical Control of Active Integrated Antennas Using Microwave - 
Optical Interaction,” IEICE Trans. C-I, Vol.J77-C-I, No.11, pp.671-
678, November 1994, (Kawasaki, S., and T. Itoh). 
HONORIS TATSUO ITOH.indd   81 6/10/15   13:05
82
196   “Active Integrated Antennas,” IEEE Trans. on Microwave Theory 
and Techniques, Volume 42, No. 12, pp.2186-2194, December 1994, 
(Lin, J., and T. Itoh). 
197   “Simulation of a subharmonic excitation of series integrated resonant 
tunneling diodes,” IEEE Microwave and Guided Wave Letters, Vol.5, 
No.1, pp.18-20, January 1995, (R. Sun, D.-S. Pan and T. Itoh). 
198   “Quasi-Optical Microwave Circuits for Wireless Applications,” (In-
vited Paper), Microwave Journal, pp.64-85, January 1995, (C. Po-
banz and T. Itoh). 
199   “Experiment of Device Failures in a Spatial Power-Combining Ar-
ray,” IEEE Trans. Microwave Theory and Techniques, Vol.43, No.2, 
pp.267-271, February 1995, (Lin, J., and T. Itoh). 
200   “Fundamental and Subharmonic Excitation for an Oscillator with 
Several Tunnneling Diodes in Series” IEEE Trans. on Microwave 
Theory and Techniques, Vol.43, No.4, pp. 969-976, April 1995, (O. 
Boric-Lubecke, D.-S. Pan and T. Itoh). 
201   “Non-Leaky Coplanar (NLC) Waveguides with Conductor Backing,” 
IEEE Trans. on Microwave Theory and Techniques, Vol.43, No.5, 
pp.1067-1072, May 1995, (Liu, Y., K. Cha, and T. Itoh). 
202   “A Periodic Spatial Power Combining MESFET Oscillator,” IEEE 
Trans. Microwave Theory and Techniques, Vol.43, No.5, pp.1196-
1197, May 1995, (A. Balasubramaniyan, J. Heinbockel, A. Mortaza-
wi and T. Itoh). 
203   “Piecewise Stability Analysis in Microwave Circuits,” IEEE Micro-
wave and Guided Wave Letters, Vol.5, No.5, pp.159-160, May 1995, 
(S. Basu, S. Maas and T. Itoh). 
204   “A Microwave Non-Contact Identification Transponder Using Sub-
harmonic Interrogation,” IEEE Trans. Microwave Theory and Tech-
niques, (Special Issue on Commercial and Consumer Circuits, Sys-
tems, and Applications), Vol.43, No. 7, pp.1673-1679, July 1995, 
(Pobanz, C.W., and T. Itoh). 
HONORIS TATSUO ITOH.indd   82 6/10/15   13:05
83
205   “Small Signal Analysis of Active Circuits Using FDTD Algorithm,” 
IEEE Microwave and Guided Wave Letters, Vol.5, No.7, pp.216-218, 
July 1995, (C.-N. Kuo, V. A. Thomas, S. T. Chew, B. Houshmand and 
T. Itoh). 
206   “Quasi-Periodic Route to Chaos in a Microwave Doubler,” IEEE 
Microwave and Guided Wave Letters, Vol.5, No.7, pp.224-226, July 
1995, (S. Basu, S. Maas and T. Itoh). 
207   “Control of Mode-Switching in an Active Antenna Using MESFET,” 
IEEE Trans. on Microwave Theory and Techniques, Vol.43, No.8, 
pp.1869-1874, August 1995, (Minegishi, M., J. Lin, T. Itoh and S. 
Kawasaki). 
208   “Full-Wave Analysis and Design of a New Double-Sided Branch-
Line Coupler and its Complementary Structure,” IEEE Trans. on Mi-
crowave Theory and Techniques, Vol. 43, No.8, pp.1895-1901, Au-
gust 1995, (Lee, C.-Y., and T. Itoh). 
209   “Analysis of Electromagnetic Coupling Through a Thick Aperture in 
Multilayer Planar Circuits Using the Extended Spectral Domain Ap-
proach and Finite Difference Time Domain Method,” IEEE Trans. on 
Antennas and Propagation Special Issue on Packaging Technologies 
for Phased Array Applications, Vol.43, No.9, pp.921-926, September 
1995, (Tran, A.M., B. Houshmand, and T. Itoh). 
210   “Considerations and Simulations of Subfrequency Excitation of Se-
ries Integrated Resonant Tunneling Diodes Oscillator,” IEEE Trans. 
on Microwave Theory and Techniques, Vol.43, No.10, pp.2748-
2485, October 1995 , (Sun, R., O. Boric-Lubecke, D.-S. Pan and T. 
Itoh). 
211  “The effect of the Coupled Slotline Mode and Air-Bridges on CPW 
and NLC Waveguide Discontinuities,” IEEE Trans. on Microwave 
Theory and Techniques, Vol.43, No.12, pp.2759-2765, December 
1995, (C.-Y. Lee, Y. Liu and T. Itoh). 
212   “Stability Analysis for Large Signal Design of a Microwave Frequen-
cy Doubler,” IEEE Trans. on Microwave Theory and Techniques, 
HONORIS TATSUO ITOH.indd   83 6/10/15   13:05
84
Vol.43, No.12, pp.2890-2898, December 1995, (S. Basu, S. A. Maas 
and T. Itoh). 
213  “Optically Assisted Microwave Active Integrated Antennas,” IEICE 
Transactions on Electronics, Vol.E79-C, No.1, pp.60-67, January 
1996, (S. T. Chew, D. T. K. Tong, M. C. Wu and T. Itoh). 
214  “Application of Voltera Series to the Problem of Self-Oscillating 
Mixer,” IEEE Trans. Microwave Theory and Techniques, Vol.44, No. 
2, pp.269-274, February 1996, (S. T. Chew and T. Itoh). 
215  “Use of Direct-Modulated/Gain-Switched Optical Links in Mono-
pulse-Type Active Phased Array Systems,” IEEE Trans. Microwave 
Theory and Techniques, Vol.44, No.2, pp.326-330, February 1996, 
(S. T. Chew, D. T. K. Tong, M. Wu and T. Itoh). 
216  “Modeling of Microwave Active Devices Using the FDTD Analysis 
Based on the Voltage-Source Approach,” IEEE Microwave and Guid-
ed Wave Letters, Vol.6, No.5, pp.199-201, May 1996, (C.-N. Kuo, 
R.-B. Wu, B. Houshmand and T. Itoh). 
217  “DC Instability of the Series Connection of Tunneling Diodes,” IEEE 
Trans. Microwave Theory and Techniques, Vol.44, No.6, pp.936-943, 
June 1996 (O. Boric-Lubecke, D.-S. Pan and T. Itoh). 
218  “Free-Space RF Triggering of an Active Antenna with Series-Con-
nected Tunneling Diodes,” IEEE Microwave and Guided Wave Let-
ters, Vol.6, No.8, pp.280-282, Aug. 1996 (O. Boric-Lubecke, D.-S. 
Pan and T. Itoh). 
219  “Analysis and Applications of Nonleaky Uniplanar Structures with 
Conductor Backing,” International Journal of Microwave and Milli-
meter-Wave Computer-Aided Engineering, Vol.6, No.5, pp.319-327, 
Sept.-Oct. 1996 (C.Y. Lee, Y. Liu, K. Cha and T. Itoh). 
220  “Fast Simulation of Microstrip Structures Using the Fast Multipole 
Method,” International Journal of Numerical Modeling, Vol.9, No.5, 
pp.345-357, Sept.-Oct. 1996 (P. A. Macdonald and T. Itoh). 
HONORIS TATSUO ITOH.indd   84 6/10/15   13:05
85
221  “Velocity-Matched Distributed Photodetectors with High-Saturation 
Power and Large Bandwidth,” IEEE Photonics Technology Letters, 
Vol.8, No.10, pp.1376-1378, October 1996 (L.Y. Lin, M. C. Wu, T. 
Itoh, T. A. Vang, R. E. Muller, D. L. Sivco and A. Y. Cho). 
222  “Use of Frequency Derivatives in the Three-Dimensional Full-Wave 
Spectral Domain Technique,” IEEE Trans. Microwave Theory and 
Techniques, Vol.44, No.12, pp.2466-2472, Dec. 1996 (J. E. Pekarek 
and T. Itoh). 
223  “High-Efficiency Power Amplifier Integrated with Antenna,” IEEE 
Microwave and Guided Wave Letters, Vol.7, No.2, pp.39-41, Febru-
ary 1997 (V. Radisic, S. T. Chew, Y. Qian and T. Itoh). 
224  “Hybrid-Mode Computation of Propagation and Attenuation Char-
acteristics of Parallel Coupled Microstrips with Finite Metallization 
Thickness,” IEEE Trans. Microwave Theory and Techniques, Vol.45, 
No.2, pp.274-280, February 1997 (J.-T. Kuo and T. Itoh). 
225  “A Systematic Optimum Design of Waveguide-to-Microstrip Transi-
tion,” IEEE Trans. Microwave Theory and Techniques, Vol.45, No.5, 
pp.803-809, May 1997 (H. Lee and T. Itoh). 
226  “Full-Wave Analysis of Packaged Microwave Circuits with Active 
and Nonlinear Devices: An FDTD Approach,” IEEE Trans. Micro-
wave Theory and Techniques, Vol.45, No.5, pp.819-826, May 1997 
(C.-N. Kuo, B. Houshmand and T. Itoh). 
227  “A Modification of FDTD Formulas at Conductor Edge Singulari-
ties,” IEICE Trans. Vol. J80-C-I, No.5, pp.248-249, Vol.J80-C-II, 
No.5, pp.176-177, May 1997 (T. Shibata and T. Itoh) (in Japanese). 
228  “Millimeter-wave antennas,” Annales des Telecommunications, 
Vol.52, No.3-4, pp.178-187, March-April 1997 (A. Basu and T. Itoh). 
229  “FDTD Analysis of a Metal-Strip-Loaded Dielectric Leaky-Wave 
Antenna,” IEEE Trans. Antennas and Propagation, Vol.45, No.8, 
pp.1294-1301, August 1997 (M. Chen, B. Houshmand and T. Itoh). 
HONORIS TATSUO ITOH.indd   85 6/10/15   13:05
86
230  “Hybrid Finite-Difference Time-Domain Modeling of Curved Sur-
faces Using Tetrahedral Edge Elements,” IEEE Trans. Antennas and 
Propagation, Vol.45, No.8,, pp.1302-1309, August 1997 (R.-B. Wu 
and T. Itoh). 
231  “High-Power High-Speed Photodetectors - Design, Analysis and 
Experimental Demonstration,” IEEE Trans. Microwave Theory and 
Techniques, Vol.45, No.8, pp.1320-1331, August 1997 (L. Y. Lin, M. 
C. Wu, T. Itoh, T. A. Vang, R. E. Muller, D. L. Sivco, and A. Y. Cho). 
232  “FDTD Analysis of Dielectric Resonators with Curved Surfaces,” IEEE 
Trans. Microwave Theory and Techniques, Vol.45, No.9, pp.1645-
1649, September 1997 (N. Kaneda, B. Houshmand and T. Itoh). 
233  “A Hybrid Full-Wave Analysis of Via Hole Grounds Using Finite 
Difference and Finite Element Time Domain Methods,” IEEE Trans. 
Microwave Theory and Techniques, Vol.45, No.12, pp.2217-2223, 
December 1997 (D. Koh, H.-B Lee and T. Itoh). 
234  “Broadband Power Amplifier Using Dielectric Photonic Band-Gap 
Structure,” IEEE Microwave and Guided Wave Letters, Vol.8, No.1, 
pp.13-14, January 1998 (V. Radisic, Y. Qian and T. Itoh). 
235  “Novel 2-D Photonic Band-Gap Structure for Microstrip Lines,” 
IEEE Microwave and Guided Wave Letters, Vol.8, No.2, pp.69-71, 
February 1998 (V. Radisic, Y. Qian, R. Coccioli and T. Itoh). 
236  “Frequency Domain Diakoptics for IC Packaging Structures Based 
on the PEE and FDTD Methods,” IEICE Trans. Electronics, Vol.E81-
C, No.6, (Invited Paper in Special Issue on Microwave and Millime-
ter Wave Module Technology), pp.801-809, June 1998 (T. Shibata 
and T. Itoh). 
237  “TM surface-wave power combining by a planar active-lens ampli-
fier,” IEEE Trans. Microwave Theory and Techniques, Vol.46, No.6, 
pp.775-783, June 1998 (A. R. Perkons, Y. Qian and T. Itoh). 
238  “Silicon/metal/polyimide (SIMPOL) interconnects for broadband 
mixed signal silicon MMICs,” Electronics Letters, Vol.34, No.17, 
HONORIS TATSUO ITOH.indd   86 6/10/15   13:05
87
pp.1670-1671, 20th August, 1998 (M. F. Chang, Y. Qian, P. Ma and T. 
Itoh). 
239  “Realisation of magnetic conducting surface using novel photonic 
bandgap structure,” Electronics Letters, Vol.34, No.21, pp.2041-
2042, 15th October, 1998 (K.-P. Ma, K. Hirose, F.-R. Yang, Y. Qian 
and T. Itoh). 
240  “Generalized-Scattering-Matrix Modeling of Waveguide Circuits Us-
ing FDTD Field Simulations,” IEEE Trans. Microwave Theory and 
Techniques, Vol.46, No.11, pp.1742-1751, November 1998 (T. Shi-
bata and T. Itoh). 
241  “Progress in Active Integrated Antennas and Their Applications,” (In-
vited Paper), IEEE Trans. Microwave Theory and Techniques, Vol.46, 
No.11, (Part II, Special Issue), pp.1891-1900, November 1998 (Y. 
Qian and T. Itoh). 
242  “Novel Architectures for High-Efficiency Amplifiers for Wireless Ap-
plications,” IEEE Trans. Microwave Theory and Techniques, Vol.46, 
No.11, (Part II, Special Issue), pp.1901-1909, November 1998 (V. 
Radisic, Y. Qian and T. Itoh). 
243  “Injection- and Phase-Locking Techniques for Beam Control,” (Invit-
ed Paper), IEEE Trans. Microwave Theory and Techniques, Vol.46, 
No.11, (Part II, Special Issue), pp.1920-1929, November 1998 (R. A. 
York and T. Itoh). 
244  “Microstrip-fed quasi-Yagi antenna with broadband characteristics,” 
Electronics Letters, Vol. 34, No.23, pp.2194-2196, 12 November 
1998 (Y. Qian, W. R. Deal, N. Kaneda and T. Itoh). 
245  “A novel low-loss slow-wave microstrip structure,” IEEE Microwave 
and Guided Wave Letters, Vol.8, No.11, pp.372-374, November 1998 
(F.-R. Yang, Y. Qian, R. Coccioli and T. Itoh). 
246  “Novel push-pull integrated antenna transmitter front-end,” IEEE 
Microwave and Guided Wave Letters, Vol.8, No.11, pp.405-407, No-
vember 1998 (W. R. Deal, V. Radisic, Y. Qian and T. Itoh). 
HONORIS TATSUO ITOH.indd   87 6/10/15   13:05
88
247  “Dielectric Waveguide Based Leaky Wave Antenna at 212 GHz,” 
IEEE Trans. Antennas and Propagation, Vol.46, No.11, pp.1665-
1673, November 1998 (A. Basu and T. Itoh). 
248  “Optical Techniques for Active Integrated Antenna Circuits,” Opti-
cal and Quantum Electronics, (Special Issue on Microwave-Optical 
Interactions), Vol.30, No.11-12, pp.1065-1078, December 1998 (W. 
Deal and T. Itoh). 
249  “Millimeter-wave integrated antenna,” Technical Survey (Invited Pa-
per), J. Institute of Electronics, Information and Communication En-
gineers of Japan, Vol.81, No.12, pp.1225-1233, December 1998 (in 
Japanese) (S. Kawasaki and T. Itoh). 
250  “A microstrip patch antenna using novel photonic band-gap struc-
tures, Microwave Journal, Vol. 42, No.1, pp.66-76, January 1999 (Y. 
Qian, R. Coccioli, D. Sievenpiper, V. Radisic, E. Yablonovitch and T. 
Itoh). 
251  “A novel resonant coupling type microstrip line interconnect,” IEICE 
Trans. Electronics, Vol.E82-C, No.1, pp.147-150, January 1999 (M. 
Hotta, Y. Qian and T. Itoh). 
252  “Device and circuit approaches for next-generation wireless com-
munications,” Microwave Journal, Vol.42, No.2, pp.22-42, February 
1999 (P. Asbeck, J. Mink, T. Itoh and G. Haddad). 
253  “Reconfigurable leaky-mode/multifunction patch antenna structure,” 
Electronics Lett., Vol.35, No.2, pp.104-105, January 1999 (Y. Qian, 
B. C. C. Chang, M. F. Chang and T. Itoh). 
254  “Distributed balanced photodetectors for high-performance RF pho-
tonic links,” IEEE Photonic Technology Letters, Vol.11, No.4, pp457-
459, April 1999 (M. S. Islam, T. Chau, A. Nespola, S. Mathai, A. R. 
Rollinger, W. R. Deal, T. Itoh, M. C. Wu, D. L. Sivco, and A. Y. Cho). 
255  “Analysis and applications of a new CPW-slotline transition,” IEEE 
Trans. Microwave Theory and Techniques, Vol.47, No.4, pp.426-432, 
April 1999 (K.-P. Ma, Y. Qian and T. Itoh). 
HONORIS TATSUO ITOH.indd   88 6/10/15   13:05
89
256  “Ribbon-wire interconnect using parasitic element,” IEICE Trans. on 
Electronics, Vol.E82-C, No.4, pp.662-664, April 1999 (H. Izumi, H. 
Arai and T. Itoh). 
257  “Analysis and application of photonic band-gap (PBG) structures for 
microwave circuits,” Electromagnetics, Vol.19, No.3, pp.241-254, 
May-June 1999 (F.-R. Yang, Y. Qian, R. Coccioli and T. Itoh). 
258  “Global time-domain full-wave analysis of microwave circuits in-
volving highly nonlinear phenomena and EMC effects,” IEEE Trans. 
Microwave Theory and Techniques, Vol.47, No.6, pp.859-866, June 
1999 (K.-P. Ma, M. Chen, B. Houshmand, Y. Qian and T. Itoh). 
259  “Waveguide bandpass filter analysis and design using multimode par-
allel FDTD diakoptics,” IEEE Trans. Microwave Theory and Tech-
niques, Vol.47, No.6, pp.867-876, June 1999 (D. Su, J.-S. Park, Y. 
Qian, B. Houshmand and T. Itoh). 
260  “Distributed balanced photodetectors for broad-band noise suppres-
sion,” IEEE Trans. Microwave Theory and Techniques, Vol.47, No.7, 
pp.1282-1288, July 1999 (M. S. Islam, T. Chau, S. Mathai, T. Itoh, M. 
C. Wu, D. L. Sivco and A. Y. Cho). 
261  “Planar integrated antenna technology,” Microwave Journal, Vol.42, 
No.7, pp.128-144, July 1999 (W. R. Deal, Y. Qian, T. Itoh and V. 
Radisic). 
262  “Integrated-antenna push-pull power amplifiers,” IEEE Trans. Mi-
crowave Theory and Techniques, Vol.47, No.8, pp1418-1425, August 
1999 (W. R. Deal, V. Radisic, Y. Qian and T. Itoh). 
263  “A uniplanar compact photonic-bandgap (UC-PBG) structure and its 
applications for microwave circuits,” IEEE Trans. Microwave Theo-
ry and Techniques, Vol.47, No.8, pp.1509-1514, August 1999 (F.-R. 
Yang, K.-P. Ma, Y. Qian and T. Itoh). 
264  “Efficient FDTD analysis of conductor-backed CPW’s with reduced 
leakage loss,” IEEE Trans. Microwave Theory and Techniques, Vol.47, 
No.8, pp.1585-1587, August 1999 (M. Hotta, Y. Qian and T. Itoh). 
HONORIS TATSUO ITOH.indd   89 6/10/15   13:05
90
265  “A novel low-loss low-crosstalk interconnect for broad-band mixed-
signal silicon MMIC’s,” IEEE Trans. Microwave Theory and Tech-
niques, Vol.47, No.9, pp.1830-1835, September 1999 (J. Kim, Y. 
Qian, G. Feng, P. Ma, J. Judy, M. F. Chang and T. Itoh). 
266  “Push-pull power amplifier integrated with microstrip leaky-wave 
antenna,” Electronics Letters, Vol.35, No.22, pp.1891-1893, 28 Oct. 
1999 (C. Y. Hang, W. R. Deal, Y. Qian and T. Itoh). 
267  “A novel TEM waveguide using uniplanar compact photonic-band-
gap (UC-PBG) structure,” IEEE Trans. Microwave Theory and Tech-
niques, Vol.47, No.11, pp.2092-2098, November 1999 (F.-R. Yang, 
K.-P. Ma, Y. Qian and T. Itoh). 
268  “Aperture-coupled patch antenna on UC-PBG substrate,” IEEE 
Trans. Microwave Theory and Techniques, Vol.47, No.11, pp.2123-
2130, November 1999 (R. Coccioli, F.-R. Yang, K.-P. Ma and T. Itoh). 
269  “A global finite-element time-domain analysis of active nonlinear mi-
crowave circuits,” IEEE Trans. Microwave Theory and Techniques, 
Vol.47, No.12, pp.2410-2416, December 1999 (S.-H. Chang, R. Coc-
cioli, Y. Qian and T. Itoh). 
270  “A broad-band microstrip-to-waveguide transition using quasi-Yagi 
antenna,” IEEE Trans. Microwave Theory and Techniques, Vol.47, 
No.12, pp.2562-2567, December 1999 (N. Kaneda, Y. Qian and T. 
Itoh). 
271  “Coplanar waveguide fed quasi-Yagi antenna,” Electronics Letters, 
Vol.36, No.1, pp.1-2, January 2000 (J. Sor, Y. Qian and T. Itoh). 
272  “Phase conjugator for active retrodirective array applications,” Elec-
tronics Letters, Vol.36, No.1, pp.4-5, January 2000 (R. Y. Miyamoto, 
Y. Qian and T. Itoh). 
273  “Planar PBG structures: Basic properties and applications,” (Invited 
Paper), IEICE Trans. Electronics, Vol.E83-C, No.5, (Special Issue on 
Recent Development in Guided-Wave Problems), pp.687-695, May 
2000 (F.-R. Yang, R. Coccioli, Y. Qian and T. Itoh). 
HONORIS TATSUO ITOH.indd   90 6/10/15   13:05
91
274  “A new quasi-Yagi antenna for planar active antenna arrays,” IEEE 
Trans. Microwave Theory and Techniques, Vol.48, No.6, pp.910-918, 
June 2000 (W. R. Deal, N. Kaneda, J. Sor, Y. Qian and T. Itoh). 
275  “Generation of Millimeter Waves by Photomixing at 1.55 um Using 
InGaAs-InAlAs-InP Velocity-Matched Distributed Photodetectors”, 
IEEE Photonics Technology Letters, Vol. 12, No. 8, August 2000, pp. 
1055-1057, (T. Chau, N. Kaneda, T. Jung, A. Rollinger, S. Mathai, Y. 
Qian, T. Itoh, M.C. Wu, W.P. Shillue, J.M. Payne) 
276  “Millimeter-Wave Silicon MMIC Interconnect and Coupler Using 
Multilayer Polyimide Technology”, IEEE Transactions on Micro-
wave Theory & Techniques, Vol. 48, No. 9, September 2000, pp. 
1482-1487, (J. Kim, Y. Qian, G. Feng, P. Ma, M.F. Chang, T. Itoh) 
277  “A Design of the Low-Pass Filter Using the Novel Microstrip De-
fected Ground Structure,” IEEE Transactions on Microwave Theory 
and Techniques, Vol. 49, No. 1, January 2001, pp. 86-93, (D. Ahn, J.S. 
Park, C.S. Kim, J. Kim, Y. Qian, T. Itoh) 
278  “Surface wave enhanced broadband planar antenna for wireless appli-
cations,” IEEE Microwave and Wireless Component Letters, Vol.11, 
No.2, pp.62-64, Feb. 2001 (K. M. K. H. Leong, Y. Qian and T. Itoh). 
279  “A subharmonic self-oscillating mixer with integrated antenna for 
60-GHz wireless applications,” IEEE Trans. Microwave Theory and 
Techniques, Vol.49, No.3, pp.442-450, March 2001 (M. Sironen, Y. 
Qian and T. Itoh). 
280  “High-efficiency push-pull power amplifier integrated with quasi-Ya-
gi antenna,” IEEE Trans. Microwave Theory and Techniques, Vol.49, 
No.6, pp1155-1161, June 2001 (C. Y. Hang, W. R. Deal, Y. Qian and 
T. Itoh). 
281  “A Memory-Efficient Formulation of the Finite-Difference Time-Do-
main Method for the Solution of Maxwell Equations”, IEEE Transac-
tions on Microwave Theory and Techniques, Vol. 49, No. 7, pp.1310-
1320, July 2001, (G.D. Kondylis, F. De Flaviis, G.J. Pottie, T. Itoh). 
HONORIS TATSUO ITOH.indd   91 6/10/15   13:05
92
282  “An Active Integrated Retrodirective Transponder for Remote In-
formation Retrieval-on-Demand”, IEEE Transactions on Microwave 
Theory and Techniques, Vol. 49, No. 9, pp.1658-1662, September 
2001, (R.Y. Miyamoto, Y. Qian, T. Itoh) 
283  “High Power Wideband AIGaN/GaN HEMT Feedback Amplifier 
Module with drain and Feedback Loop Inductances”, Electronic Let-
ters, Vol. 37, No. 19, September 2001, pp. 1199-1201 (Y. Chung, S. 
Cai, W. Lee, Y. Lin, C.P. Wen, K.L. Wang, T. Itoh) 
284  “PBG-Excited Split-Mode Resonator Bandpass Filter”, IEEE Mi-
crowave & Wireless Components Letters, Vol. 11, No. 9, September 
2001, pp. 364-366 (S.T. Chew, T. Itoh) 
285  “Velocity-matched distributed photodetectors and balanced photo-
detectors with p-i-n photodiodes,” IEEE Trans. Microwave Theory 
and Techniques, Vol.49, No.10, pp.1914-1920, October 2001 (M. S. 
Islam, S. Murthy, T. Itoh, M. C. Wu, D. Novak, R. B. Waterhouse, D. 
L. Sivco and A. Y. Cho). 
286  “Envelope-Finite-Element (EVFE) technique – A more efficient time-
domain scheme,” IEEE Trans. Microwave Theory and Techniques, 
Vol.49, No.12, pp2241-2247, December 2001 (Y. Wang and T. Itoh). 
287  “Miniature low-loss CPW periodic structures for filter applications,” 
IEEE Trans. Microwave Theory and Techniques, Vol.49, No.12, 
pp.2336-2341, Dec. 2001 (J. Sor, Y. Qian and T. Itoh). 
288  “Full-Wave Verification of the Fundamental Properties of Left-Hand-
ed Materials in Waveguide Configurations”, Journal of Applied Phys-
ics, Volume 90, Number 11, December 1, 2001, pp. 5483-5486 (C. 
Caloz, C.C. Chang, T. Itoh) 
289  “A compact circularly polarized subdivided microstrip patch anten-
na,” IEEE Microwave and Wireless Component Letters, Vol.12, No.1, 
pp.18-19, January 2002 (J.-Y. Park, C. Caloz, Y. Qian and T. Itoh). 
290  “High power and highly linear monolithically integrated distributed 
balanced photodetectors,” IEEE J. Lightwave Technology, Vol.20, 
HONORIS TATSUO ITOH.indd   92 6/10/15   13:05
93
No.2, pp.285-295, February 2002 (M. S. Islam, T. Jung, T. Itoh, M. C. 
Wu, A. Nespola, D. L. Sivco and A. Y. Cho). 
291  “Global modeling approach for prematched multifinger FET,” Mi-
crowave and Optical Technology Letters, vol.32, no.3, pp.174-178, 
5 February 2002 (B. A. Cetiner, R. Coccili, B. Houshmand, F. De 
Flaviis and T. Itoh). 
292  “Retrodirective arrays for wireless communications,” IEEE Micro-
wave Magazine, Vol.3, No.1, pp.71-79, March 2002 (R. Y. Miyamoto 
and T. Itoh). 
293  “A new circuit topology for continuous group delay synthesis,” IEEE 
Microwave and Wireless Components Letters, Vol.12, No.3, pp.85-
87, March 2002 (J. D. Fredrick, Y. Wang and T. Itoh). 
294  “Dielectric materials, devices and circuits,” IEEE Trans. Microwave 
Theory and Techniques, Vol. 50, No.3 (Invited Paper in 50th Anniver-
sary Issue), pp.706-720, March 2002 (S. J. Fiediuszko, I. C. Hunter, 
T. Itoh, Y. Kobayashi, T. Nishikawa, S. N. Stitzer, and K. Wakino). 
295  “Active integrated antennas,” IEEE Trans. Microwave Theory and 
Techniques, Vol. 50, No.3 (Invited Paper in 50th Anniversary Issue), 
pp.937-944, March 2002 (K. Chang, R. A. York, P. S. Hall and T. Itoh). 
296  “Microwave and RF education – Past, Present and Future,” IEEE 
Trans. Microwave Theory and Techniques, Vol. 50, No.3 (Invited Pa-
per in 50th Anniversary Issue), pp.1006-1014, March 2002 (K. C. 
Gupta, T. Itoh and A. A. Oliner). 
297  “Coupling suppression in microstrip lines using a bi-periodically per-
forated ground plane,” IEEE Microwave and Wireless Components 
Letters, Vol.12, No.5, pp.169-171, May 2002 (K. M. K. H. Leong, A. 
C. Guyette, B. Elasundaram, W. A. Shiroma and T. Itoh). 
298  “A novel smart antenna system implementation for broad-band 
wireless communications,” IEEE Trans. Antennas and Propagation, 
Vol.50, No.5, pp.600-606, May 2002 (S.-S. Jeon, Y. Wang, Y. Qian 
and T. Itoh). 
HONORIS TATSUO ITOH.indd   93 6/10/15   13:05
94
299  “Time domain global modelling of EM propagation in semiconductor 
using irregular grids,” International J. of Numerical Modelling: Elec-
tronic Networks, Devices and Fields, Vol.15, No.4, pp.355-370, July/
August 2002 (H.-P Tsai, R. Coccioli and T. Itoh). 
300  “A reconfigurable leaky-wave/patch microstrip aperture for phased-
array applications,” IEEE Trans. Microwave Theory and Techniques, 
Vol.50, No.8, pp.1877-1884, August 2002 (J. Sor, C-C Chang, Y. 
Qian and T. Itoh). 
301  “A broad-band quasi-Yagi antenna,” IEEE Trans. Antennas and Prop-
agation, Vol.50, No.8, pp.1158-1160, August 2002 (N. Kaneda, W. R. 
Deal, Y. Qian, R. Waterhouse and T. Itoh). 
302  “Evolutionary generation of microwave line-segment circuits by ge-
netic algorithms,” IEEE Trans. Microwave Theory and Techniques, 
Vol.50, No.9, pp.2048-2055, September 2002 (T. Nishino and T. 
Itoh). 
303  “Multilayer and anisotropic planar compact PBG structures for mi-
crostrip applications,” IEEE Trans. Microwave Theory and Tech-
niques, Vol.50, No.9, pp.2206-2208, September 2002 (C. Caloz and 
T. Itoh). 
304  “An unconditionally stable extended (USE) finite-element time-do-
main solution of active nonlinear microwave circuits using perfectly 
matched layers,” IEEE Trans. Microwave Theory and Techniques, 
Vol.50, No.10, pp.2226-2232, October 2002 (H.-P. Tsai, Y. Wang and 
T. Itoh). 
305  “Effects of output harmonic termination on PAE and output power 
of AlGaAs/GaN HEMT power amplifier,” IEEE Microwave and 
Wireless Components Letters, Vol.12, No.11, pp.421-423, November 
2002 (Y. Chung, C. Y. Hang, S. Cai, Y. Chen, W. Lee, C. P. Wen, K. 
L. Wang and T. Itoh). 
306  “Dominant mode leaky-wave antenna with backfire-to-endfire scan-
ning capability,” Electronics Letters, Vol.38, No.23, pp.1414-1416, 
November 2002 (L. Liu, C. Caloz and T. Itoh). 
HONORIS TATSUO ITOH.indd   94 6/10/15   13:05
95
307  “Forward coupling phenomena between artificial left-handed trans-
mission lines,” J. Applied Physics, Vol.92, No.9, pp.5560-5565, 1 
November 2002 (L. Liu, C. Caloz, C.-C. Chang and T. Itoh). 
308  “Efficient analysis of microwave passive structures using 3-D enve-
lope-finite element (EVFE),” IEEE Trans. Microwave Theory and 
Techniques, Vol.50, No.12, pp.2721-2727, December 2002 (H.-P.
Tsai, Y. Wang and T. Itoh). 
309  “A smart antenna receiver array using a single RF channel and digi-
tal beamforming,” IEEE Trans. Microwave Theory and Techniques, 
Vol.50, No.12, pp.3052-3058, December 2002 (J. D. Fredrick, Y. 
Wang and T. Itoh). 
310  “A microwave communication link with self-heterodyne direct con-
version and system predistortion,” IEEE Trans. Microwave Theory 
and Techniques, Vol.50, No.12, pp.3059-3063, December 2002 (J. 
Park, Y. Wang and T. Itoh). 
311  “AlGaN/GaN HFET power amplifier integrated with microstrip an-
tenna for RF front-end applications,” IEEE Trans. Microwave Theory 
and Techniques, Vol.51, No.2, pp.653-659, February 2003 (Y. Chung, 
C. Y. Hang, S. Cai, Y. Qian, C. P. Wen, K. L. Wang and T. Itoh). 
312  “Combining electromagnetics with solid state devices,” (Invited Pa-
per) OVE Elektrotechnik und Informationstechnik,” Vol.3, pp.70-74, 
March 2003 (M. DeVincentis and T. Itoh). 
313  “Unoxidized porous Si as an isolation material for mixed-signal 
integrated circuit applications,” J. Applied Physics, Vol.93, No.7, 
pp.4226-4231, April 2003 (H.-S. Kim, Y.-H. Xie, M. DeVincentis, T. 
Itoh and K. A. Jenkins). 
314  “A periodic microstrip radial antenna array with a conical beam,” 
IEEE Trans. Antennas and Propagation, Vol.51, No.4, pp.756-765, 
April 2003 (K. C. Chen, Y. Qian, C.-K. C. Tzuang and T. Itoh). 
315  “Integrated antenna with direct conversion circuitry for broad-band 
millimeter-wave communications,” IEEE Trans. Microwave Theory 
HONORIS TATSUO ITOH.indd   95 6/10/15   13:05
96
and Techniques, Vol.51, No.5, pp.1482-1488, May 2003 (J.-Y. Park, 
S.-S. Jeon, Y. Wang and T. Itoh). 
316  “AlGaN/GaN HEMT X-band frequency doublers with novel funda-
mental frequency reflector scheme,” IEICE Trans. Electronics, Vol.
E86-C, No.8, pp.1416-1421, August 2003 (Y. Chung, K. M. K. H. 
Leong and T. Itoh). 
317  “Digital wireless sensor server using an adaptive smart-antenna/ret-
rodirective array,” IEEE Trans. Vehicular Technology, Vol.52, No.5, 
pp.1181-1188, September 2003 (R. Y. Miyamoto, K. M. K. H. Leong, 
S.-S. Jeon, Y. Wang, Y. Qian and T. Itoh). 
318  “Evolutionary generation of 3-D line-segment circuits with a broad-
side-coupled multiconductor transmission-line model,” IEEE Trans. 
Microwave Theory and Techniques, Vol.51, No.10, pp.2045-2054, 
October 2003 (T. Nishino and T. Itoh). 
319  “A high-speed adaptive antenna array with simultaneous multi-beam-
forming capability,” IEEE Trans. Microwave Theory and Techniques, 
Vol.51, No.12, pp.2483-2494, December 2003 (T. Nishio, H.-P. Tsai, 
Y. Wang and T. Itoh). 
320  “Positive/negative refractive index anisotropic 2-D metamaterials,” 
IEEE Microwave and Wireless Components Letters, Vol.13, No.12, 
pp.547-549, December 2003 (C. Caloz and T. Itoh). 
321  “Backward-wave cancellation in distributed traveling-wave pho-
todectors,” IEEE/OSA Journal of Lightwave Technology, Vol.21, 
No.12, pp.3071-3077, December 2003 (S. Murthy, S-J Kim, T. Jung, 
Z-Z Wang, W. Hsin, T. Itoh and M. C. Wu). 
322  “High isolation dual-polarized patch antenna using integrated defect-
ed ground structure,” IEEE Microwave and Wireless Components 
Letters, Vol.14, No.1, pp.4-6, January 2004 (Y. Chung, S.-S. Jeon, D. 
Ahn, J.-J. Choi and T. Itoh). 
323  “A novel mixed conventional microstrip and composite right/left-
handed backward-wave directional coupler with broadband and tight 
HONORIS TATSUO ITOH.indd   96 6/10/15   13:05
97
coupling characteristics,” IEEE Microwave and Wireless Compo-
nents Letters, Vol.14, No.1, pp.31-33, January 2004 (C. Caloz and T. 
Itoh). 
324  “Smart antennas based on Spatial MultIplexing of Local Element 
(SMILE) for mutual coupling reduction,” IEEE Trans. Antennas and 
Propagation, Vol.52, No.1, pp.106-113, January 2004 (J. Fredrick, Y. 
Wang and T. Itoh). 
325  “Power routing scheme with dual operating modes: two-way Wilkin-
son divider and one-way signal path,” Electronics Letters, Vol.40, 
No.2, pp.129-130, 22 January 2004 (Y. Chung, R. Song, K. T. Kim, 
D. Ahn and T. Itoh). 
326  “Characteristics of the composite right/left-handed transmission 
lines,” IEEE Microwave and Wireless Components Letters, Vol.14, 
No.2, pp.68-70, February 2004 (A. Sanada, C. Caloz and T. Itoh). 
327  “Characteristics and potential applications of nonlinear left-handed 
transmission lines,” Microwave and Optical Technology Letters, 
Vol.40, No.6, pp.471-473, March 20, 2004 (C. Caloz, I-H. Lin and T. 
Itoh). 
328  “A compact enhanced-bandwidth hybrid ring using a left-handed 
transmission line”, IEEE Trans. Microwave Theory Tech., vol. 52, no. 
3, pp. 798-804, March 2004 (H. Okabe, C. Caloz, and T. Itoh). 
329  “A novel composite right/left-handed coupled-line directional cou-
pler with arbitrary coupling level and broad bandwidth”, IEEE Trans. 
Microwave Theory Tech., vol. 52, no. 3, pp. 980-992, March 2004 (C. 
Caloz, A. Sanada, and T. Itoh). 
330  “A frequency-controlled active phased array,” IEEE Microwave and 
Wireless Components Letters, vol.14, no.3, pp.115-117, March 2004 
(T. Nishio, H. Xin, Y. Wang and T. Itoh). 
331  “Envelope-finite element (EVFE) technique in electromagnetics with 
perfectly matche layer (PML),” Applied Computational Electromag-
netics Society Journal, Special Issue on ACES 2003 Conference Part 
HONORIS TATSUO ITOH.indd   97 6/10/15   13:05
98
II, vol.19, no.1b, pp.84-93, March 2004 (W. Yao, Y. Wang and T. 
Itoh). 
332  “Arbitrary dual-band components using composite right/left-handed 
transmission lines,” IEEE Trans. Microwave Theory and Techniques, 
vol.52, no.4, pp.1142-1149, April 2004 (I-H. Lin, M. DeVincentis, C. 
Caloz and T. Itoh). 
333  “Planar distributed structures with negative refractive index,” IEEE 
Trans. Microwave Theory and Techniques, vol.52, no.4, pp.1252-
1263, April 2004 (A. Sanada, C. Caloz and T. Itoh). 
334  “A simple and accurate model for microstrip structures with slotted 
ground plane,” IEEE Microwave and Wireless Components Letters, 
vol.14, no.4, pp.133-135, April 2004 (C. Caloz, H. Okabe, T. Iwai and 
T. Itoh). 
335  “A reflecto-directive system using a composite right/left-handed 
(CRLH) leaky-wave antenna and heterodyne mixing,” IEEE Micro-
wave and Wireless Components Letters, vol.14, no.4, pp.183-185, 
April 2004 (S. Lim, C. Caloz and T. Itoh). 
336  “Multifunctional microstrip transmission lines integrated with de-
fected ground structure for RF front-end application,” IEEE Trans. 
Microwave Theory and Techniques, vol.52, no.5, pp.1425-1432, May 
2004 (Y. Chung, S.-S Jeon, S. Kim, D. Ahn, J.-I Choi and T. Itoh). 
337  “A full duplex capable retrodirective array system for high-speed 
beam tracking and pointing applications,” IEEE Trans. Microwave 
Theory and Techniques, vol.52, no.5, pp.1479-1489, May 2004 (K. 
M.K.H. Leong, Y. Wang and T. Itoh). 
338  “Transmission line approach of left-handed (LH) materials and mi-
crostrip implementation of an artificial LH transmission line,” IEEE 
Trans. Antennas and Propagation, vol.52, no.5, pp.1159-1166, May 
2004 (C. Caloz and T. Itoh). 
339  “Array factor approach of leaky-wave antennas and application to 
1-D/2-D composite right/left-handed (CRLH) structures,” IEEE Mi-
HONORIS TATSUO ITOH.indd   98 6/10/15   13:05
99
crowave and Wireless Components Letters, vol.14, no.6, pp.274-276, 
June 2004 (C. Caloz and T. Itoh). 
340  “Electronically scanned composite right/left handed microstrip leaky-
wave antenna,” IEEE Microwave and Wireless Components Letters, 
vol.14, no.6, pp.277-279, June 2004 (S. Lim, C. Caloz and T. Itoh). 
341  “Invited paper: Prospects for metamaterials,” Electronics Letters, 
vol.40, no.16, pp.972-973, August 5, 2004 (T. Itoh). 
342  “Composite right/left-handed transmission line metamaterialss,” 
IEEE Microwave Magazine, vol.5, no.3, pp.34-50, September 2004 
(A. Lai, C. Caloz and T. Itoh). 
343  “Advanced and intelligent RF front end technology,” IEICE Trans. on 
Electronics, vol.E87-C, no.9, pp.1495-1502, September 2004 (K. M. 
K. H. Leong, J-Y Park, Y. Wang and T. Itoh). 
344  “Analytical expression for a composite right/left-handed transmis-
sion line based on the Mittag-Leffler series expansion,” Microwave 
and Optical Technology Letters, vol.43, no.1, pp.26-29, 05 Oct. 2004 
(T. Fujishige, C. Caloz and T. Itoh). 
345  “Lossy transmission line metamaterials,” Microwave and Optical 
Technology Letters, vol.43, no2, pp.112-114, 20 Oct. 2004 (C. Caloz 
and T. Itoh). 
346  “Metamaterial-based electronically controlled transmission-line struc-
ture as a novel leaky-wave antenna with tunable radiation angle and 
beamwidth,” IEEE Trans. Microwave Theory and Techniques, vol.52, 
no.12, pp.2678-2690, December 2004 (S. Lim, C. Caloz and T. Itoh). 
347  “A compact digital beamforming SMILE array for mobile communica-
tions,” IEEE Trans. Microwave Theory and Techniques, vol.52, no.12, 
pp.2732-2738, December 2004 (D. S. Goshi, Y. Wang and T. Itoh). 
348  “A rectenna design with harmonic-rejecting circular-sector antenna,” 
IEEE Antennas and Wireless Propagation Letters, vol.3, no.1, pp.52-
54, December 2004 (J.-Y. Park, S.-M. Han and T. Itoh). 
HONORIS TATSUO ITOH.indd   99 6/10/15   13:05
100
349  “Active antenna approach for power transmission,” Radio Science 
Bulletin, No.311, pp.21-30, December 2004 (K. M.K.H. Leong, Y. 
Chung, W. Yao, Y. Wang and T. Itoh). 
350  “Modal characteristics of planar transmission lines with periodic 
perturbations: Their behaviors in bound, stopband, and radiation re-
gions,” IEEE Trans. Antennas and Propagation, vol.53, no.1, pp.47-
58, January 2005 (Y.-C. Chen, C.-K. C. Tzuang, T. Itoh and T. Sarkar). 
351  “Metamaterial-based electronically controlled transmission-line 
structure as a novel leaky-wave antenna with tunable radiation angle 
and beamwidth,” IEEE Trans. Microwave Theory and Techniques, 
vol.53, no.1, pp.161-173, January 2005 (S. Lim, C. Caloz and T. 
Itoh). (Same as 346 printed by error at IEEE). 
352  “Power level-dependent dual-operating mode LDMOS power ampli-
fier for CDMA wireless base-station applications,” IEEE Trans. Mi-
crowave Theory and Techniques, vol.53, no.2, pp.739-746, February 
2005 (Y. Chung, J. Jeong. Y Wang, D. Ahn and T. Itoh). 
353  “Phase shifter with high phase shifts using defected ground struc-
tures,” Electronics Letters, vol.41, no.4, pp.44-45, February 17, 2005 
(S. M. Han, C.-S. Kim, D. Ahn and T. Itoh). 
354  “Near-field focusing by a nonuniform leaky-wave interface,” Micro-
wave and Optical Technology Letters, vol.44, no.5, pp.416-418, 5 
March, 2005 (I.-H. Lin, C. Caloz and T. Itoh). 
355  “Super-compact multilayer left-handed transmission line and diplexer 
application,” IEEE Trans. Microwave Theory and Techniques, vol.53, 
no.4 (Special Issue on Metamaterial Structures, Phenomena, and Ap-
plications), pp.1527-1534, April 2005 (Y. Horii, C. Caloz and T. Itoh). 
356  “A quasi-balanced frequency doubler using alternate power dividing 
and combining techniques,” Microwave Journal, vo.48, no.5, pp.198-
210 (even pages), May 2005 (Y. Chung, D. Ahn and T. Itoh). 
357  “The challenge of homogenization in metamaterials,” New Journal of 
Physics, vol.7, article 167, 2005 (Open Access Journal by Deutsche 
Physikalische Gesellschaft) (C. Caloz, A. Lai and T. Itoh).
HONORIS TATSUO ITOH.indd   100 6/10/15   13:05
101
358  “Experimental demonstration of transparency in the ENG-MNG pair 
in a CRLH transmission line implementation,” Microwave and Opti-
cal Technology Letters, vol.46, no.5, pp.476-481, 5 September 2005 
(T. Fujishige, C. Caloz and T. Itoh). 
359  “Fully matched dual-operation-mode GaAs FET amplifier for effi-
ciency enhancement at low-power le“Metamaterials for high-fre-
quency electronics,” (Invited Paper), Proc. IEEE, Special Issue on 
Blue Sky Electronic Technologies, vol.93, no.10, pp.1744-1752, Oc-
tober 2005 (C. Caloz and T. Itoh). 
360  vel,” Microwave and Optical Technology Letters, vol.47, no.1, pp.44 
-47, October 5, 2005 (Y. Chung, R. Song and T. Itoh). 
361  “A secure high-speed retrodirective communication link,” IEEE 
Trans. Microwave Theory and Techniques, vol.53, no.11, pp.3548-
3556, November 2005 (D. S. Goshi, K. M.K.H. Leong and T. Itoh). 
362  “Mutually exclusive data encoding for realization of a full duplex-
ing self-steering wireless link using a retrodirective array transceiv-
er,” IEEE Trans. Microwave Theory and Techniques, vol.53, no.12, 
pp.3687-3696, December 2005 (K. M.K.H. Leong and T. Itoh). 
363  “Adaptive power controllable retrodirective array system for wire-
less sensor server applications,” IEEE Trans. Microwave Theory and 
Techniques, vol.53, no.12, pp.3735-3743, December 2005 (S. Lim, K. 
M.K.H. Leong and T. Itoh). 
364  “A self-biased receive system using the active integrated antenna,” 
IEICE Trans. Communication, vol.E89-B, no.2, pp.570 – 575, Febru-
ary 2006 (S-M Han, J-Y Park and T. Itoh). 
365  “Demonstration of reverse Doppler effect using a left-handed trans-
mission line,” Microwave and Optical Technology Letters, vol.48, 
no.3, pp.545-547, March 2006 (K. M. K.H. Leong, A. Lai and T. 
Itoh). 
366  “Isotropic left handed material at optical frequency with dielectric 
spheres embedded in negative permittivity medium,” Applied Physics 
HONORIS TATSUO ITOH.indd   101 6/10/15   13:05
102
Letters¸vol.88, no.16, pp.161122 –1-3, 17 April 2006 (B.-J. Seo, T. 
Ueda, T. Itoh and H. Fetterman). 
367  “Broadband microstrip-to-CPS and microstrip-to-CPW transitions 
using composite right/left handed metamaterial transmission lines,” 
IEE Proc. Microwave, Antennas and Propagation, vol.153, no.3, 
pp.241-246, June 2006 (C.-J. Lee, K.M.K.H. Leong and T. Itoh). 
368  “Design of microstrip resonators using balanced and unbalanced 
composite right/left-handed transmission lines, IEEE Trans. Micro-
wave Theory and Techniques, vol.54, no.7, pp.3104-3112, July 2006 
(C. A. Allen, K.M.K.H. Leong and T. Itoh). 
369  “Composite right/left-handed transmission line based on compact 
resonant antennas for RF module integration,” IEEE Trans. Antennas 
and Propagation, vol.54, no.8, pp 2283-2291, August 2006 (C-J Lee, 
K.M.K.H. Leong and T. Itoh). 
370  “Dual-band sub-harmonic quadrature mixer using composite right/
left-handed transmission lines,” IEE Proc. Microwave, Antennas and 
Propagation, vol.153, no.4, pp.365-375, August 2006 (I.-H. Lin, K. 
M.K.H. Leong, C. Caloz and T. Itoh). 
371  “A sparsely designed retrodirective transponder,” IEEE Antennas and 
Wireless Propagation Letters, vol.5, IAWPA7, pp.339-342, 2006 (D. 
Goshi, K. M.K.H. Leong and T. Itoh). 
372  “Infinite wavelength resonant antennas with monopolar radiation pat-
tern based on periodic structures,” IEEE Trans. Antennas and Prop-
agation, vol.55, no.3, pp.868-876, March 2007 (A. Lai, K.M.K.H. 
Leong and T. Itoh). 
373  “Demonstration of negative refractive index in a cutoff parallel-
plate waveguide loaded with 2-D square lattice of dielectric resona-
tors,” IEEE Trans. Microwave Theory and Techniques, vol,55, no.6, 
pp.1280-1287, June 2007 (T. Ueda, A. Lai and T. Itoh). 
374  “Design of a balanced 2D composite right-/left-handed transmission 
line type continuous scanning leaky-wave antenna,” IET Microwaves, 
HONORIS TATSUO ITOH.indd   102 6/10/15   13:05
103
Antennas and Propagation, vol.1, no.3, pp.746-750, 5 June 2007 (C. 
Allen, K.M.K.H. Leong and T. Itoh). 
375  “A sparse retrodirective transponder array with a time shared phase-
conjugator,” IEEE Trans. Antennas and Propagation, vol.55, no.8, 
pp.2367-2372, August 2007 (D. S. Goshi, K. M.K.H. Leong and T. 
Itoh). 
376  “Leaky wave antenna based on evanescent-mode left-handed trans-
mission lines composed of a cut-off parallel-plate waveguide loaded 
with dielectric resonators,” IEICE Trans., vol.E-90-C, no.9, pp.1770-
1775, September 2007 (T. Ueda, N. Michishita, A. Lai and T. Itoh). 
377  “Dielectric-resonator-based left-handed metamaterials,” (in Japa-
nese), Japanese Journal of Optics, vol.36, no.10, pp.593-595, October 
2007 (T. Ueda, N. Michishita and T. Itoh). 
378  “A 60 GHz retrodirective array system with efficient power manage-
ment for wireless multimedia sensor server applications,” IET Mi-
crowave, Antennas and Propagation, Vol. 2, No. 6, pp. 615-625, Sep. 
2008 (S. Lim and T. Itoh). 
379  “A note on radiation loss of zeroth order resonators,” Prog. Electro-
magnetics Research C, Vol.2, pp.109-116, 2008 (D. H. Shin and T. 
Itoh). 
380  “Dielectric-resonator-based composite right/left handed transmission 
lines and their application to leaky wave antenna,” IEEE Trans. on 
Microwave Theory and Techniques, vol. 56, no. 10, pp. 2259-2269, 
Oct. 2008 (T. Ueda, N. Michishita, M. Akiyama, T. Itoh). 
381  “CRLH metamaterial leaky-wave and resonant antennas,” IEEE An-
tennas Propag. Magazine, vol. 50, no. 5, pp. 25-39, Oct. 2008 (C. 
Caloz, T. Itoh, and A. Rennings). 
382  “A novel wideband common-mode suppression filter for gigahertz 
differential signals using coupled patterned ground structure,” IEEE 
Trans. Microwave Theory and Techniques, vol.57, no.4, pp.848-855, 
April 2009 (S.-J. Wu, C.-H.Tsai, T-L Wu and T. Itoh). 
HONORIS TATSUO ITOH.indd   103 6/10/15   13:05
104
383  “Miniaturized dual-band directional couplers using composite right/
left-handed transmission structures and their applications in beam 
pattern diversity system,” IEEE Trans. Microwave Theory and Tech-
niques, vol.57, no.5, pp.1207-1215, May 2009 (P-L. Chi and T. Itoh). 
384  “Proximity coupled interconnect using broadside coupled composite 
right/left-handed transmission line,” IEICE Trans. Electron., vol.E92-
C, no.9, pp.1150-1156, September 2009 (N. Michishita, A. Abe, Y. 
Yamada, A. Lai and T. Itoh). 
385  “Substrate integrated waveguide loaded by complementary split-
ring resonators and its applications to miniaturized waveguide fil-
ters,” IEEE Trans. Microwave Theory and Techniques, vol.57, no.9, 
pp.2211-2223, September 2009 (Y. Dong, T. Yang and T. Itoh). 
386  “Compact hybrid resonator with series and shunt resonances used in 
miniaturized filters and balun filters,” IEEE Trans. Microwave Theo-
ry and Techniques, vol.58, no.2, pp.390-402, February 2010 (T. Yang, 
M. Tamura and T. Itoh). 
387  “Optimization and modeling of sparse conformal retrodirective ar-
ray,” IEEE Trans. Antennas and Propagation, vol.58, no.3, pp.977-
981, March 2010 (J. S. Sun, D. Goshi and T. Itoh). 
388  “A dual-band millimeter-wave CMOS oscillator with left-handed 
resonator,” IEEE Trans. Microwave Theory and Techniques, vol.58, 
no.5, pp.1401-1409, May 2010 (A. H-T Yu, S-W.Tam, Y. Kim, E. 
Socher, W. Hunt, M.-C. F. Chang and T. Itoh). 
389  “Approach of metamaterial-based quarter-wave resonator and its 
application to very compact LTCC bandpass filter,” IEICE Trans. 
Electronics,vol.E93-C, no.7, pp.1078-1088, July 2010 (M. Tamura, 
T. Ishizaki, M. Reza Hashemi and T. Itoh). 
390  “Zero-index terahertz quantum-cascade metamaterial lasers,” IEEE J 
Quantum Electronics, vol.46, no.7, pp.1091-1098, July 2010 (A. A. 
Tavallaee, P. W. C. Hon, K. Mehta, T. Itoh and B. Williams). 
391  “Multilayered volumetric composite right/left handed metamate-
rial structures composed of dielectric resonators and parallel mesh 
HONORIS TATSUO ITOH.indd   104 6/10/15   13:05
105
plates,” IEICE Trans. Electronics, vol.E93-C, no.7, pp.1063-1071, 
July 2010 (T. Ueda, S. Adachi, N. Michishita, M. Akiyama and T. 
Itoh). 
392  “Anisotropic 3-D composite right/left-handed metamaterial struc-
ture using dielectric resonators and conductive mesh plates,” 
IEEE Trans. Microwave        
Theory and Techniques, vol.58, no.7, pp.1766-1773, July 2010 (T. 
Ueda, N. Michishita, M. Akiyama and T. Itoh). 
393  “Impedance-transforming symmetric and asymmetric DC blocks,” 
IEEE Trans. Microwave Theory and Techniques, vol.58, no.9, 
pp.2463-2474, Sept. 2010 (H. R. Ahn and T. Itoh). 
394  “High isolation and compact diplexer using the hybrid resonators,” 
IEEE Microwave and Wireless Component Letters, vol.20, no.10, 
pp.551-553, October 2010 (T. Yang, P-L. Chi and T. Itoh). 
395  “Super compact low-temperature co-fired ceramic bandpass filters 
using the hybrid resonator,” IEEE Trans. Microwave Theory and 
Techniques, vol.58, no.11, November 2010, pp.2896-2907 (T. Yang, 
M. Tamura and T. Itoh). 
396  “New isolation circuit of compact impedance-transforming 3-dB bal-
uns for theoretically perfect isolation and matching,” IEEE Trans. 
Microwave Theory and Techniques, vol.58, no.12, December 2010, 
pp.3892-3902 (H. Ahn and T. Itoh). 
397  “Coupled composite right/left-handed leaky wave transmission 
lines based on common/differential-mode analysis,” IEEE Trans. 
Microwave Theory and Techniques, vol.58, no.12, December 2010, 
pp.3645-3656 (M. R. M. Hashemi and T. Itoh). 
398  “Miniaturized substrate integrated waveguide slot antennas based on 
negative order resonance,” IEEE Trans. Antennas and Propagation, 
vol.58, no,12, December 2010, pp.3856-3864 (Y. Dong and T. Itoh). 
399  “Antenna miniaturization using slow wave enhancement factor from 
loaded transmission line models,” IEEE Trans. Atennas and Propaga-
HONORIS TATSUO ITOH.indd   105 6/10/15   13:05
106
tion, vol.59, no.1, January 2011, pp.48-57 (P-L. Chi, R. Waterhouse 
and T. Itoh). 
400  “Substrate integrated waveguide loaded by complementary split-ring 
resonators for miniaturized diplexer design,” IEEE Microwave and 
Wireless Component Lettters, vol.21, no.1, January 2011, pp.10-12 
(Y. D. Dong and T. Itoh). 
401  “Compact quarter-wave resonator and its applications to miniaturized 
diplexer and triplexer,” IEEE Trans. Microwave Theory and Tech-
niques, vol.59, no.2, February 2011, pp.260-269 (T. Yang, P-L Chi 
and T. Itoh). 
402  “Zeroth-order resonators with variable reactance loads at both ends,” 
IEEE Trans. Microwave Theory and Techniques, vol.59, no.3, March 
2011, pp.612-618 (T. Ueda, G. Haida and T. Itoh). 
403  “Composite right/left-handed substrate integrated waveguide and 
half mode substrate integrated waveguide leaky-wave structures,” 
IEEE Trans. Antennas and Propagation, vol.59, no.3, March 2011, 
pp.767-775 (Y. Dong and T. Itoh). 
404  “Compact and tunable slot-loop antenna,” IEEE Trans. Antennas and 
Propagation, vol.59, no.4, April 2011, pp.1394-1397 (P.-L. Chi, R. 
Waterhouse and T. Itoh). 
405  “Very compact and low-profile LTCC unbalanced-to-balanced filters 
with hybrid resonators,” IEEE Trans. Microwave Theory and Tech-
niques, vol.59, no.8, August 2011, pp.1925-1936 (M. Tamura, T. 
Yang and T. Itoh). 
406  “Evolution of composite right/left-handed leaky-wave antennas,” 
Proc. IEEE, vol.99, no.10, October 2011, pp.1746-1754 (M. R M. 
Hashemi and T. Itoh). 
407  “Multilayer planar tunable filter with very wide tuning bandwidth,” 
IEEE Trans. Microwave Theory and Techniques, vol.59, no.11, No-
vember 2011, pp.2864-2871 (J. S. Sun, N. Kaneda, Y. Baeyens, T. 
Itoh and Y.-K. Chen). 
HONORIS TATSUO ITOH.indd   106 6/10/15   13:05
107
408  “Compact circularly-polarized patch antenna loaded with metamateri-
al structures,” IEEE Trans. Antennas and Propagation, vol.59, no.11, 
November 2011, pp.4329-4333 (Y. Dong, H. Toyao and T. Itoh). 
409  “New approach to hybrid multiplexer using composite right-left 
handed lines,” IEEE Microwave and Wireless Components Letters, 
vol.21, no.11, November 2011, pp.580-582 (T. K. Kataria, S-P. Sun, 
A. Corona-Chavez and T. Itoh). 
410  “Dual-band multi-pole directional filter for microwave multiplexing 
applications,” IEEE Microwave and Wireless Components Letters, 
vol.21, no.12, December 2011, pp.643-645 (H. Lobato-Morales, A. 
Corona-Chavez, T. Itoh and J. L. Olvera-Cervantes). 
411  “Terahertz composite right-left handed transmission-line metamate-
rial waveguides,” Applied Physics Letters, 100, 071101-1, February 
13, 2012 (online) (Z. Liu, P. W.C. Hon, A.A. Tavallaee, T. Itoh and B. 
S. Williams). 
412  “Substrate integrated composite right-/left-handed leaky-wave struc-
ture for polarization-flexible antenna application,” IEEE Trans. An-
tennas and Propagation, vol.60, no.2, February 2012, pp.760-771 (Y. 
Dong and T. Itoh). 
413  “Design and characterization of miniaturized patch antenna loaded 
with complementary split-ring resonators,” IEEE Trans. Antennas 
and Propagation, vol.60, no.2, February 2012, pp.772-785 (Y. Dong, 
H. Toyao and T. Itoh). 
414  “Promising future of metamaterials,” IEEE Microwave Magazine, 
vol. 13,no.2, March/April 2012, pp.39-56 (Y. Dong and T. Itoh). 
415  “Ring-resonator-inspired power recycling scheme for gain-enhanced 
distributed amplifier-based CRLH-transmission line leaky wave anten-
nas,” IEEE Trans. Microwave Theory and Techniques, vol.60, no.4, 
April 2012, pp.1027-1037 (C.-T M. Wu, Y. Dong, J. S. Sun and T. Itoh). 
416  “Radiation model for terahertz transmission-line metamaterial quan-
taum-cascade lasers,” IEEE Trans. Terahertz Science and Technolo-
HONORIS TATSUO ITOH.indd   107 6/10/15   13:05
108
gy, vol.2, no.3¸ May 2012, pp.323-332 (P. W.C. Hon, A. A. Tavallaee, 
Q-S. Chen, B. S. Williams and T. Itoh). 
417  “Dual-band composite right/left-handed metamaterial concept,” 
IEEE Microwave and Wireless Components Letters, vol.22, no.5, 
May 2012, pp.248-250 (M. R. M. Hashemi and T. Itoh). 
418  “Leaky wave antennas,” (Invited Paper), Proceedings of the IEEE 
(Special Issue on Antennas in Wireless Communications), vol. 100, 
no.7, July 2012, pp.2194-2206 (D. R. Jackson, C. Caloz and T. Itoh). 
419  “Metamaterial-based antennas,” (Invited Paper), Proceedings of the 
IEEE (Special Issue on Antennas in Wireless Communications), vol. 
100, no.7, July 2012, pp.2271-2285 (Y. Dong and T. Itoh). 
420  “Planar ultra-wideband antennas in Ku- and Ka-band for pattern or 
polarization diversity applications,” IEEE Trans. Antennas and Propa-
gation, vol.60, no.6, June 2012, pp.2886-2895 (Y. Dong and T. Itoh). 
421  “Pseudo-traveling-wave resonator with magnetically tunable phase 
gradient of fields and its applications to beam-steering antennas,” IEEE 
Trans. Microwave Theory and Techniques, vol. 60, no.10, October 
2012, pp.3043-3054 (T. Ueda, S. Yamamoto, Y. Kado and T. Itoh). 
422  “Dielectric field enhancer for reconfiguring the beam pattern and gain 
of an antenna,” IEEE Trans. Antennas and Propagation, vol.60, no.9, 
September 2012, pp.4426-4429 (P. W. C. Hon, A. Ayazi, B. Jalali and 
T. Itoh). 
423  “Multistage directional filter based on band-reject filter with isola-
tion improvement using composite right-/left-handed transmission 
lines,” IEEE Trans. Microwave Theory and Techniques, vol.60, no.12, 
December 2012, pp.3950 – 3958 (Sun, J., Lobato-Morales, H., Choi, 
J., Corona-Chavez, A., and Itoh, T.) http://ieeexplore.ieee.org/10.1109/
TMTT.2012.2223711 
424  “Dual-band composite right/left-handed (CRLH) phased-array anten-
na,” IEEE Antennas and Propagation Letters, vol.11, IAWP7, 2012, 
pp.732-735 (Choi, Jun H. and Itoh, T) 
HONORIS TATSUO ITOH.indd   108 6/10/15   13:05
109
425  “Active terahertz quantum-cascade composite right/left-handed 
metamaterial,” Applied Physics Letters, vol.102, no.2, January 2013, 
021103-1 – 4 (A. A. Tavallaee, P. W. C. Hon, Q – S. Chen, T. Itoh, 
and B. S. Williams) http://dx.doi.org/10.1063/1.4775666. 
426  “Leaky and bound modes in terahertz metasurface made of transmis-
sion-line metamaterials,” J. of Applied Physics, vol.113, no.3, January 
2013, 033105-1 – 10 (P. W. C. Hon, Z. Liu, T. Itoh and B. S. Williams) 
http://dx.doi.org/10.1063/1.4776761. 
427  “Single-layer fully-planar extended-composite right-/left-handed trans-
mission lines based on substrate integrated waveguides for dual-band 
and quad-band applications”, International Journal of Microwave 
and Wireless Technologies, vol.5, March 2013 (M. Duran-Sindreu, 
J. Bonache, F. Martin and T. Itoh) http://journals.cambridge.org/
repo_A896VbUK. 
428  “Circular aperture slot antenna with common-mode rejection filter 
based on defected ground structures for broad band,” IEEE Trans. 
Antennas and Propagation, vol.61, no.5, May 2013, pp.2425-2431 
(E. Colin-Beltran, A.       
Corona-Chavez, T. Itoh and J. E. Mendoza-Torres) http://ieeexplore.
ieee.org/10.1109/TAP.2013.2246535. 
429  “Frequency-scanning phased-array feed network based on composite 
right/left-handed transmission lines,” IEEE Trans. Microwave Theory 
and Techniques, vol.61, no.8, Aug 2013, pp.3148-3157 (J. H. Choi, J. 
S. Sun and T. Itoh) http://dx.doi.org/10.1109/TMTT.2013.2263508. 
430  “Isolation circuits based on metamaterial transmission lines for 
multiplexers,”(Invited Paper), Journal of Electromagnetic Engineer-
ing and Science, vol.13, no.3, September 2013, pp.141-150 (H. Lee 
and T. Itoh) http://dx.doi.org/10.5515/JKIEES.2013.13.3.141. 
431  “A dual-purpose reconfigurable negative group delay circuit based on 
distributed amplifiers,” IEEE Microwave and Wireless Components 
Letters, vol.23, no.11, November 2013, pp.593-595 (C. T. M. Wu, 
S. Gharavi, B. Daneshrad and T. Itoh). http://dx.doi.org/10.1109/
LMWC.2013.2279104
HONORIS TATSUO ITOH.indd   109 6/10/15   13:05
110
 432  “Retrodirective array immune to incident waves with arbitrary polar-
izations,” IEEE Trans. Antennas and Propagation, vol.61, no.12, 
December 2013, pp.6008-6013 (J. H, Choi, Y. Dong, J. S. Sun and T. 
Itoh). http://dx.doi.org/10.1109/TAP.2013.2281370 
433  “Magnetic-current-loop-induced electric dipole antenna based on 
substrate integrated waveguide cavity,” IEEE Antennas and Wire-
less Propagation Letters, vol.13, pp.519-522, March 26, 2014 (C-T. 
M. Wu, J. H. Choi, H. Lee and T. Itoh).http:/dx.doi.org/10.1109/
LAWP.2014.2311410. 
434  “Coaxial right/left-handed transmission line for electronic beam steer-
ing in the slotted waveguide antenna stiffened structure,” IEEE Trans. 
Microwave Theory and Techniques, vol.62, no.4, pp.773-778, April 
2014 (K. J. Nicholson, W. S. T. Rowe, P. J. Callus, K. Ghorbani and 
T. Itoh). http:/dx.doi.org/10.1109/TMTT.2014.2308480. 
435  “Maximally flat negative group-delay circuit: A microwave transver-
sal filter approach,” IEEE Trans. Microwave Theory and Techniques, 
vol.62, no.6, pp.1330-1342, June 2014 (C-T. M. Wu and T. Itoh). http:/
dx.doi.org/10.1109/TMTT.2014.2320220. 
436  “Dispersion analysis and design of planar electromagnetic bandgap 
ground plane for broadband common-mode suppression,” IEEE Micro-
wave and Wireless Components Letters, vol.24, no.11, pp.772-774, 
November 2014 (J. H. Choi, P. W. C. Hon and T. Itoh). http:/dx.doi.
org/10.1109/LMWC.2014.2303166. 
HONORIS TATSUO ITOH.indd   110 6/10/15   13:05
111
Acord 28/2015, de 19 de març, del Consell de Govern
Vist l’acord de la Junta de l’Escola d’Enginyeria de data 14 de novembre 
de 2014 pel qual se sol·licita al Consell de Govern el nomenament del doc-
tor Tatsuo Itoh, com a doctor honoris causa de la UAB.
Atès que la Normativa que regula el procediment per a l’atorgament del 
títol de doctor Honoris Causa aprovada pel Consell de Govern en data 26 
de maig de 2004 en el seu article 5.2 estableix que el Consell de Govern 
podrà atorgar un nomenament cada dos anys a la Facultat de Ciències, la 
Facultat de Filosofia i Lletres i a la Facultat de Medicina, i un nomenament 
cada quatre anys a cadascun dels centres restants.
Atès que el Consell de Govern no ha atorgat cap doctor honoris causa de la 
UAB a l’Escola d’Enginyeria i, per tant, compleix els requisits exigits a la 
normativa abans esmentada.
Vista la conformitat del Gabinet Jurídic.
Per tot això, a la vista de les consideracions anteriors, a proposta de la l’Es-
cola d’Enginyeria, el Consell de Govern ha adoptat els següents
ACORDS
Primer.- Nomenar el doctor Tatsuo Itoh, doctor honoris causa de la UAB.
Segon.- Encarregar a la secretària general i al vicerector de Relacions Ins- 
titucionals i de Territori l’execució i el seguiment d’aquest acord.
Tercer.- Comunicar el present acord a l’Escola d’Enginyeria.
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